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HHOACHUTEJBHASA 3AIIMCKA

PaGouast mporpamma «BBeaeHue B XumMuio» B 7 Kjlacce COCTaBJICHA HA OCHOBE MPUMEPHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHUs 110

XMMHU U TpOTrpaMMbl Kypca «Xumusa. Benenue B npenmer.7 kiaaccy» o0meo0pa3oBaTeNbHBIX YUpEXKICHUH 1o xumun, aBTopsl B.B. Epemun, A.A.
Hpo3nos, 2. 0. Kepumos 2020 r.

[Tporpamma paccunrtana Ha 34 yaca B rox (1 yac B Henelno).

[Ipennaraemasi paboyasi mporpaMmMa peann3yercs B yueOHHKaX XUMUU U Y4eOHO-METOANUECKHUX TOCOOMSX, CO3/ITaHHBIX KOJUIEKTUBOM aBTOPOB MO/
pykoBoacTsoM B.B. Jlynus.

[IpenomaBanue xumMuu B 7 KJIacce pacCUYMTaHO Ha McmoJyib3oBaHue ydueOHuka: B.B. Epemun, A.A. JIpo3nos, B.B. Jlynun Xumus. BBenenue B
npenmert: 7 kimac M.:Jlpoda, 2020.

JlanHub1il yaeOHHUK BXOuT B DenepabHbIi epeueHb yUeOHUKOB, PEKOMEHI0BAaHHBIN (HOMyIIIeHHBI ) MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO
K HUCITOJIb30BAHUIO B 00pa30BaTEIbHOM MPOIEecce B 0011e00pa30oBaTebHBIX yupexkaeHusx Ha 2022-2023 yuebHOM TOmy.

HOpMaTI/IBHLIe JOKYMEHTDI

1) ®enepanbubiii 3akon Poccuiickoit @eneparinu «O6 obpasoBanuu B Poccuiickoit denepanun» (crateu 9,14,29,32)

2) Ilpukaz MunuctepcTBa oOpa3zoBaHuss u Hayku P® or 17.12.2010r. Nel897 «O6 yrBepkiacHuH (eaepajbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHapTa OCHOBHOTO 00IIIEro 00pa30oBaHuUs» C H3MEHEHUSIMHU M IONTOJIHeHHsIMU oT 29.12.2014r., 31.12.2015r.

3) OcHnoBHas obpa3zoBatenbHas nporpamma KOT'OAY JIEH na 2022-2023 y4eGHBIi TO.

4) MetoauuecKkue peKOMEHIAIMK 0 CO3AaHUI0 U (YHKIIMOHMPOBAHUIO JAETCKUX TEXHOMapKoB «KBaHTopmym» Ha Oa3e 001ecoOpa3oBaTeIbHBIX
opranusaiuii (YTBepKIeHbI pacniopsbkeHueM MuHucreperBa npocsemienus Poccuiickoit @enepanuu ot 12 staBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW_374695

O01mas xapakTepucTUKa y4e0HOr0 nmpeaMera

B cootBerctBun ¢ ®DepepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOILIEro OOpa3oBaHMS yYallIHMecs JOJIKHBI
OBJIaJIETh TAKUMHU NO3HABATEIbHBIMU yUY€OHBIMU IEHCTBUSAMU, KaK YMEHUE (POpPMYIUPOBATh MPOOIEeMy U TUIIOTE3Y, CTABUTH LENU U 3a/1a4l, CTPOUTh
IJIaHBl JIOCTUKEHUSl LIEeJeH W pelIeHHs] TMOCTABJICHHBIX 3aJlay, MPOBOJUTH AKCIEPUMEHT U HAa €ro OCHOBE JIeJaTh BBIBOABI U YMO3AKIIOYECHMUS,
MPEACTABIIATh UX U OTCTaWBaTh CBOIO TOUKY 3peHus. KpoMe 3Toro, yyammecs JOJKHBI OBIaIEeTh IPUEMAMU, CBSI3aHHBIMU C ONPEIEICHUEM MOHITHI:
OrpaHUYMBATh UX, ONIUCHIBATh, XapAKTEPU30BATh U CPABHUBATH. CIeA0BaTENBHO, IPU U3YUYEHNH XUMHUH B OCHOBHOM LIKOJIE yYalUecs TOJKHBI OBIAJETh
Y4eOHBIMH JIEHCTBUSAMU, MTO3BOJSIONIMMH UM JOCTUYh JTNYHOCTHBIX, MPEJAMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

[Ipennaraemass mporpamma M0 XMMHUH PacKpbIBaeT BKJaJ y4eOHOro MpeaMeTa B JOCTID)KEHHE Iiefied OCHOBHOrO oOIero odpazoBaHUsl U
oIpezesseT BaXXHEUIINE COAepKATEIbHbIE TUHUY NIPEAMETA:

* «BEILECTBO» — 3HAHUE O COCTaBE U CTPOCHUH BEIECTB, UX CBOWCTBAX U OMOJIOTHYECKOM 3HAYCHUU;

* «XMMHYECKas peakuus» — 3HaHUE O MPEeBpPALICHUSIX OJHUX BEIIECTB B JIPyrHe, yCIOBUSAX NMPOTEKaHMsI TaKMX MpEBpalleHHi U crocodax
yIpaBJeHUs PeaKLUsIMU;



* KMIPUMEHEHHUE BEIIECTB» — 3HAHUE M OMBIT 0€30MacHOro oOpaIeHus ¢ BEIIECTBAMU, MaTepUajiaMi U MPOIiecCaMy, HEOOXOAUMBIMH B OBITY U
Ha MPOU3BOJICTBE;

* «3bIK XUMHUU» — ONEPUPOBAHHE CHUCTEMOW BAXKHEHIIMX XUMUYECKUX MOHSATUM, 3HAHME XMMHUYECKOW HOMEHKIJIATYpPhl, a TAK)KE BIIaJICHUE
XUMUYECKON CUMBOJIMKON (XUMHYECKUMHU (HOpPMYJIaMU U YPaBHEHUSIMH).

[TponeneBTHYECKHIA Kype MPU3BaH, UCTIONB3Ysl MHTEPEC YUAIIUXCS K dKCIIEPUMEHTaM, CPOPMHUPOBAThH YMEHUE HAOIIOIaTh, JIENIaTh BBIBOJBLI HA
OCHOBE HAOJIOJICHUH, MMOTYYUTh TIEPBOHAYATIBHBIC TTOHATHUS O KJaccaX HEOPraHWYECKUX BEIIECTB. Pemars pacueTHble 3a/1aud Ha OCHOBE UMEIOIITUXCS
3HAaHUM Mo MatemaTuke. Tak B 6 Kjacce B Kypce MaTeMaTHKE y4alllMecs peliaroT 3a4a4l Ha HaXO0XKJACHUE YacTH OT IIEJI0r0, UCHOIb3Ys 3TH 3HAHUS,
MOXHO peniaTh 3aJa4i Ha HaX0KICHHE MacCOBOM JIOJIM 3JIEMEHTA B BEILIECTBE U MaCCOBOM J0JIM BELIECTBA B PACTBOPE.

[Tpu 06yueHnn XuMuu OOJIBIIIOE 3HAYCHUE UMEET YMEHHUE YUaIIUXCsl HAOII01aTh 32 XUMHUYECKUMHU TIpotieccamMu. HaOmroieHne — 3To He TacCUBHOE
co3epliaHue, 3TO CJIOXKHAs NeATeIbHOCTh, O0ECNeYMBArOIIas IMOJHOTY M TOYHOCTh BOCHPHUATHSA. MHOrO BHHMaHHs oOOpamiaercs Ha TEXHUKY
AKCIEPUMEHTa, YMEHHUE MPAaBWIBHO M YETKO OMMCHIBATH PE3YyJIbTaThl 3KCIEpUMEHTA, NMpu3Haku peakuuil. [IpaBuna Th u3ywarorcss mocTeneHHO.
DKCIEpUMEHT BKJIIOYAETCS B TBOPUECKUE JOMAITHUE U TPOBEPOYHBIC PAOOTHI.

PazBuTune npenacraBieHuid 0 BEIIECTBAX U UX CBOMCTBAX JIOTMYECKH MPOIOKAETCA MPHU U3YyUEeHHUH pa3zjieia «OCHOBHBIE KJIAaCChl HEOPTraHUYECKUX
BellecTB». B wWTOre ydamuecss MOJDKHBI 3HATH OMpEeNieHHe, COCTaB, OOJNACTH MPUMEHEHHS OTACIbHBIX MPEJCTaBUTENCH OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB. YUalluecs NOJDKHBI YMETh ONPENEsATh MO COCTaBY BEHIECTBA, K KAKOMY KJIACCY BELIECTBO OTHOCUTCS, 3HATh OCHOBHBIC
OTIUYHSI KJIACCOB IO COCTABY M XapaKTepPHBIM CBOMcTBaM. [Ipu 3TOM He CTaBUTCS 3a/lada HAyYUTh COCTABISTH (DOPMYIIBI HH MO BaJCHTHOCTH, HU TI0
cTeneHsM okuciieHus. Ha maHHOM 3Tame M0CTaTOYHO 3HATh, KaK M300PaKarOTCS C TMTOMOIIBIO 3HAKOB XUMHUYECKHX AJIEMEHTOB (HOPMYJIIbI H3yYCHHBIX
BEIIECTB, HAYYUTHCS MO TOTOBBIM MOJIEISIM COCTaBISATH (OPMYJIBI M 3HATH OCOOCHHOCTH HamucaHusi (DOPMYJT OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BemiecTB. [lepuognveckas TabauIa XUMUYECKUX AJIEMEHTOB Ha MEPBOM ATalle SBIBICTCS CIIPABOYHOM TAOJIUIIEH U1 yYaIUXCs U TOJIBKO B Kypce 8
KJIacca JaeTcsl MEepUOJUYECKUM 3aKOH XuMHuYecKux 3ieMeHTOB /.M. Menneneesa. B 3amaun JaHHOro Kypca HE BXOOUT HANMCAHUE YPAaBHEHUU
XUMHYECKUX PEAKIUN, XUMUYECKHUE SABJICHUS U CBOMCTBA OMUCHIBAIOTCS KAYECTBEHHO.

esn u3yvyenusi npeamera

N3yueHne xumuu B 7 Kacce HANpaBJICHO HA JOCTHKEHHUE YUaIllMMUCS CIIEIYIOIINX LEJIe:

Gopmuposanue y yaammxcss XUMHYECKONH KapTHHBI MUPa KaK OPraHUYeCKOM YacTH ero IEeJIOCTHON €CTECTBEHHOHAYYHOW KapTHUHBI,

paszsumue O3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH, ydaluxcsl B MPOIIECCe U3yUSHUSI MMH XUMHYECKON
HayKH U €€ BKJIa/la B COBPEMEHHBIN Hay4YHO-TEXHUYECKHUI IIPOrpecc;

Gopmuposarnue BaKHEHIINX JTOTUYSCKUX OTEpaAIlMii MBIIIUICHUs (aHATU3, CHHTE3, 00001IeHre, KOHKPETU3allks, CPaBHEHHE U JIp.) B MpoIlecce
MO3HAHUSI CUCTEMbI BAXKHENIIMX MTOHATHIA, 3aKOHOB U TEOPHUI O COCTABE, CTPOCHUU U CBOMCTBAX XMMHUUYECKUX BEILIECTB;

gocnumanue yOexKIeHHOCTH B TOM, YTO MPUMEHEHHE MOJYyYEHHBIX 3HAHUN U YMEHHUH 110 XUMHH SBJISIETCS 00bEKTUBHOW HEOOXOIUMOCTbBIO IS
6e3omacHoil paboTHI C BElIeCTBAMH U MaTepHajaMH B OBITY U Ha IPOU3BOJICTBE;

npoexmuposanue u peanusayusi BbIITyCKHUKaMU OCHOBHOM ILIKOJIbI TMYHOM 00pa3oBaTeNbHOM TpaeKTopuu: BbIOOp mpoduis o0ydeHus B cTapiiei
ITKOJIE WJIA TTPOPECCHOHATBHOTO 00pa30BaTEIbHOTO YUPEIKICHNUS,

0611a0eHue KIIFOUEBBIMI KOMITETEHIIUSAMU (Y4eOHO-TTI03HAaBaTEeIbHBIMU, HTHPOPMAITMOHHBIMH, [IEGHHOCTHO-CMBICIIOBEIMHI, KOMMYHUKATHBHBIMH ).



Ilnanupyemblie pe3ybTaThl U3yUYeHHU NPeaAMeTa

JInuHOCTHBIE pe3yJIbTaThl BKIIOYAIOT:

1) BocnuTaHME POCCUIICKOI IPaXKIaHCKON UICHTUYHOCTH: IATPUOTU3MA, YBaKeHHsI K OTe4ecTBY, IPOLIOE U HACTOSIIIEE MHOTOHAIIMOHAIEHOTO
Hapoga Poccum; oco3HaHue cBOeil STHHYECKOW MPUHAUIEKHOCTH, 3HAHHE HCTOPHUH, fA3bIKA, KYJIbTYypbl CBOEr0 HApojia, CBOEro Kpas, OCHOB
KyJbTypHOTO Hacienuss HapoJoB Poccum u dYenoBedecTBa; YCBOCHHME T'yMAaHHCTHYECKUX, JEMOKPATHUYECKUX W TPAAULMOHHBIX ILIEHHOCTEH
MHOTOHAIIMOHATBHOT'O POCCUICKOTO O0IIeCTBA; BOCIUTaHNE YyBCTBA OTBETCTBEHHOCTH U Jloiira nepea PoauHoi;

2) (opMupOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYyYaroIIUMXCS K CaMOpa3BHUTUIO W 12
caMo00pa30BaHUI0 Ha OCHOBE MOTHBALMU K OOYYEHHMIO U TMO3HAHMIO, OCO3HAHHOMY BBIOOpPY W TOCTPOCHUIO NaibHEHIed WHIUBUIYaTIbHOU
TpaekTopuu oOpa3oBaHus Ha 0a3e OPUESHTUPOBKH B MUpE Ipodeccuii U NpoecCHOHATBHBIX MPEIMOYTCHUN C yYETOM YCTOWYMBBIX ITO3HABATEIBHBIX
MHTEPECOB, a TAK)KE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIIEHHS K TPY/ly, Pa3BUTHUS ONbITA YYaCTHS B COLIMAIEHO 3HAYUMOM TPYJIE;

3) dopmMupoBaHue 11€TOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA HAYKH U OOIIECTBEHHOW MPAKTHKH,
YUHUTHIBAIOUIETO COLUANBHOE, KYJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOTOOOPa3Hue COBPEMEHHOT'O MUPA;

4) ¢dopMHpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO M JOOPOXKEIATEIBHOTO OTHOIICHHS K JPYrOMY 4YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO,
KYJbTYpE, SI3bIKY, Bepe, IPa’kJaHCKOM MO3UIMU, K UCTOPHUH, KYJIbTYpE, PEIUTUH, TPAIUIMIM, sI3bIKaM, LICHHOCTSIM HapoaoB Poccuu u Hapomos
MHPa; TOTOBHOCTb M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOABMHU U IOCTUTATh B HEM B3aWMOIIOHUMAaHUS;

5) ocBOeHME COLMAIBHBIX HOPM, TPABHJI MOBEACHUS, pojieid U (GOpM COIMATBHON JKU3HK B TPYIIAaX U COOOIIECTBAX, BKIIIOYAs B3POCIbBIC H
COLIMAJIbHBIE COOOIIECTBA; y4yacTHE B LIKOJLHOM CaMOYIPAaBJICHUU M OOIIECTBEHHOH XH3HHU B MpeE/eiNax BO3PACTHBIX KOMIIETEHIUH C y4eToM
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHUYECKHX 0OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS U KOMIICTEHTHOCTH B PEIICHUH MOPAJBbHBIX MpoOJieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hopMHpOBaHHE
HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO MMOBEACHHUSI, OCO3HAHHOI'O U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM MOCTYIIKAM;

7) ¢opmupoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILEHHHM U COTPYAHUYECTBE CO CBEPCTHHKAMH, JE€THMH CTAapIIEro M MIIaJIIero
BO3pacTa, B3pOCIBIMH B TIpoliecce o0pa3oBaTeNbHOM, OOIIECTBEHHO ITOJE3HOM, Y4eOHO-HMCCIEA0BATEIbCKOM, TBOPYECKOWM W APYTHX BHUJIOB
NesTeIbHOCTH;

8) dbopmupoBaHUe IIEHHOCTH 30POBOT0O M 0E30MacHOr0 00pa3a KH3HH; YCBOCHUE MPaBUII HHANBUAYAIBHOTO M KOJUICKTHBHOIO 0€30I1acHOTO
MOBEJCHMSI B YPE3BbIUANHBIX CUTYAIMX, YTPOXKAIOIINX KU3HU U 3J0OPOBBIO JIIO/ICH,

9) hbopmupoBaHe OCHOB 3KOJOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMUECKOTO MBILUICHHUS, Pa3BUTHE OIbITA
HKOJIOTUYECKH OPHUEHTUPOBAHHOMN pedIIeKCHBHO-0LIEHOYHON U MPAKTHUECKON ACATEIBHOCTH B )KU3HEHHBIX CUTYAIUX;

10) oco3HaHMe 3HAYCHUS CEMbH B JKU3HU YEIIOBEKa M OOIIECTBA, MPUHITHE LEHHOCTH CEMCHHOW JKU3HH, YBOXKHTEIBHOC M 3a00TIHUBOE
OTHOIIICHHE K WICHAM CBOEH CEMbH;

11) pa3BuUTHE CTETHYECKOIO CO3HAHMS Yepe3 OCBOCHHE XYIOKECTBEHHOTO HACNEAMs HapoaoB Poccuu W Mupa, TBOPUYECKOH AEATEIBHOCTH
ACTETUYECKOTO XapakTepa.

MeTanpeaMeTHble pe3yJbTaThl BKIIOYAIOT:

1) yMeHHe caMOCTOSITEILHO OMPEICIIATH ETH CBOEr0 00yUeHus, CTABUTh U (DOPMYJIHUPOBATh I ce0s1 HOBBIC 3a/1a4M B yueOe U Mo3HABATEIbHON
NesTeTbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH TIO3HABATENILHON JESITEIbHOCTH;

2) yMEHUE CaMOCTOSITEIBHO IJIAHUPOBATh IYTH JOCTHIXKCHHUS IIeJel, B TOM 4YHCJE albTepHATUBHBIC, OCO3HAHHO BBIOMpATh HamboJce
3¢ deKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TTO3HABATENIbHBIX 3a/1a4;



3) yMeHHe COOTHOCHTH CBOH JICHCTBHS C INTAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIISITh KOHTPOJIb CBOCH JIESITEIbHOCTH B POLIECCE JTOCTHIKCHUS
pe3yJbTara, OnpeesaTh CIocoObl NEMCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JACWCTBUS B COOTBETCTBUH C
W3MEHSIIOIIEHUCS] CUTYyallueH;

4) yMeHue OLICHUBAThH MPABUIILHOCTD BBIMOJIHEHHS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3SMOXXHOCTH €€ PEeIICHUS;

5) BiazieHre OCHOBaMH CAMOKOHTPOJISI, CAMOOLICHKH, IPHHSTHS PELICHH U OCYIIECTBICHHS OCO3HAHHOTO BEIOOPA B yueOHOI! 1 IT03HABATEIBHOI
NESITENIbHOCTH;

6) yMeHHe ONpeeNnsaTh MOHATHSA, CO3JjaBaTh 000OIEHHs, yCTaHABINBATh aHAJIOTUH, KJIAaCCU(DUIIMPOBATh, CAMOCTOSITEIILHO BBIOMPATh OCHOBAHMSI
U KPUTEPUH JUIs KJIACCU(HUKAIMH, YCTaHABIMBATh NMPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH JIOTMYECKOE PACCYXJICHUE, YMO3aKIIOUCHHE
(MHOYKTHUBHOE, AETYKTUBHOE U 10 aHAJIOTHH) U JeNaTh BHIBOJIBI;

7) yMeHHE cO3/1aBaTh, IPUMEHATh U IPe0oOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI JUIs PELIeHNs yUeOHBIX U MO3HABATEIbHbIX 33/1ay;

8) cMBICITOBOE UTCHHE;

9) yMeHHe OpraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JCSATEIbHOCTD C YUHTEIEM U CBEPCTHUKAMU; padOTaTh MHANBUIYAIBHO U
B TpyIE: HAXOQUTh OOIlee pelleHHe U pa3peliaTb KOH(QIMKTBI Ha OCHOBE COIVIACOBAaHUS IMO3ULUI M ydyeTa MHTEPECOB; (pOpPMYJIMPOBaTh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe 0CO3HAaHHO UCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUM C 3a/laueil KOMMYHUKAIUK [Tl BBIPAXKEHUSI CBOMX YyBCTB, MBICIICH U
noTpeOHOCTEH; TUIAHUPOBAHUS M PETYJISILIUY CBOCH AEATENbHOCTH; BIIQJICHUE YCTHOW M MMCbMEHHOMN PeUubl0, MOHOJIOTUYECKON KOHTEKCTHOM peublo;

11) popmupoBaHrEe ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHH (maiee —
NKT-koMneTeHn); pa3BUTUE MOTUBALUU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO MOJI30BAHMSI CJIOBAPSMHU U APYTUMHU IIOUCKOBBIMU CUCTEMAaMU;

12) ¢dopmupoBaHHe ¥ pa3BUTHE DKOJIOTHYESCKOIO MBIIUICHUS, YMEHHE NPUMEHSATH €ro B [MO3HABATEIHLHOW, KOMMYHUKATHBHOM, COIHATBHOI
MPAKTUKE U MPO(PECCHOHANBHON OpUEHTALINH.

IIpeaMeTHBIE pe3yabTaThl BKIIOUYAIOT:

1) popMupoBaHue NEpBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUN O BEHICCTBAX, MX MPEBPAICHUIX U MPAKTHYESCKOM MPUMEHCHHU;
OBJIaACHUC HOHHTHﬁHBIM armapaTOM U CUMBOJIMYCCKHUM A3BIKOM XHUMHH,

2) 0CO3HaHHE 0OBEKTUBHON 3HAYUMOCTH OCHOB XMMHUYCCKOHW HAyKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHHS, XUMUUECKUX MTPEBPAICHHI
HGOpF&HH‘-I@CKI/IX nu OpFaHI/I‘IeCKI/IX BCIICCTB KaK OCHOBBI MHOTHX HBJ’ICHI/Iﬁ )KI/IBOﬁ nu HC)KHBOﬁ HpI/IpO,Z[BI; yFJ'Iy6JIeHI/I€ Hp@I[CTaB.HeHI/II\/'I (0]
MaTepuaIbHOM €IUHCTBE MHUDA;

3) OBJIAACHUC OCHOBaAMH XHMH‘-IGCKOﬁ I‘paMOTHOCTI/II CHOCOGHOCTBIO aHa.HI/I3I/IpOBaTB 148 O6I>CKTI/IBHO OLICHUBAaTh XU3HCHHBIC CI/ITya]_II/II/I,
CBsI3aHHBIC C XUMHEH, HaBBIKaMU 0€30MacHOro oOpaIeHus ¢ BEIIECTBAMHU, UCTIOIb3yEMbIMU B ITOBCETHEBHON JKM3HU; YMEHHEM aHAIN3UPOBAThH U
TUTAHUPOBATH SKOJIOTHYECKH 0€30IacHOE TTOBEICHUE B IIENISIX COXPAHEHUS 3JJ0OPOBBS M OKPYIKAIOIIEH Cpebl;

4) hopmupoBaHKE YMEHUH YCTAHABIMBATH CBSI3HM MEXK/y PeabHO HAOIIOAaeMbIMA XMMUYCCKUMH SBJICHUSIMHU U IPOLIECCAMH, TIPOUCXOAIIUMU
B MI/IKpOMI/Ipe, O6’b$ICH$ITb HpI/I‘-II/IHI:I MHOFOO6paBI/I$I BCIICCTB, 3aBUCUMOCTB UX CBOI>'ICTB OT COCTaBa U CTpOGHI/I}I, a TaK>KE€ 3aBUCUMOCTH HpI/IMeHeHI/I}I
BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHHe OMbITa WCHOJIB30BAHUS PA3JIMYHBIX METOAOB M3YyUEHUs BELIECTB: HAONIOACHHS 3a MX MPEBPALICHUSAMH IPU MPOBEICHUH
HECJIO’)KHBIX XUMHUYECKHX SKCTIEPUMEHTOB C MCIIOJIB30BAHUEM JIA0OPATOPHOTO 000pYAOBaHUS U TPUOOPOB;

6) GopmupoBaHKe MpenCcCTaBICHU O 3HAYCHUU XMMHUYECKOH HAyKHd B PEIICHHHM COBPEMEHHBIX JKOJIOTHUECKHX Mpo0ieM, B TOM 4YHCIE B
MPEAOTBPAIIEHUN TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod.



OCHOBHOE COJEPKAHUE KYPCA

OcHoBHOe coep:kanue pasaena (Kypcusom yKazan mamepuan ois
noswvlenno2o ypoets oceoerus OOI O00)

TepMuHBI, TOHATHS, 3aKOHBI

Begenue. Tema 1. OT aToMa 10 BeliecTBa

(14 4, u3 HUX 1 ¥ — BBeJIeHHE)

[Ipupona. ®uznueckue tena. Arnenus npupoasl. EcrectBo3nanue. EcrecTBeHHbIE HAYKH.
[Ipenmer n3ydeHus XuMud. MecTo XUMHUH CPEe/Id €CTECTBEHHBIX HayK. OOBEKTHI JKUBOU H
HEXUBOU IIPUPOBL. Y POBHU OPraHU3aLUU )KUBOU U HEXKUBOU MaTEPUH.

ATOM — HaumMeHbIlIasg 4acTuila BemiecTBa. HeWM3MEeHHOCTh aTOMOB B XUMHUYECKHUX
IpeBpaIleHUSAX. XUMUYECKUH 1eMeHT. CUMBOJIBI aTOMOB XUMHYECKUX 3JIEMEHTOB.
Snepnas peakums. Ilpoucxoxknaenue smaemeHTOB. IIpocTeie BemiecTBa. CraokHBIE
BEIIeCTBA (XMMUYECKUE COCIAMHEHHUs). Xumuueckas (opmyrna. UucioBoi HHIEKC.
OTKpBITHE XHUMHUYECKUX JJEMEHTOB. ATOMBI yCTOWYMBBIE W HEYCTONYUBHIC.
KpyroBopoTsl aTOMOB XHMHUYECKHX 3JEMEHTOB B MpHUpoAe (KUCIOpoja, a3oTa U
yIiIeposa).

DOTOCHHTE3 KaK OJUH U3 IIyTEH KPyroBOPOTa yriepoa.

Pacnipenenenrie aTOMOB XUMUYECKHUX HJIEMEHTOB

B KocMmoce (Bcenennoii, Hameit ["anakruke, ComHedHoi cucteme) u Ha 3emiie. Bomopon
U TEIUil — caMble paclpoCcTpaHEHHbIE AJIeMeHThl BOo Beenennoit. Kucinopon — camblii
pacrpocTpaHeHHBIH 37eMeHT Ha 3emuie. Hambomnee pacmpocTpaHEHHBIE SJIEMEHTHI B
Pa3HBIX YacTAX 3eMIIH.

XUMHYECKUE DJIEMEHThl B JKHUBBIX OpraHH3Max:
MHUKpPO3JIEMEHTBL. BHOJIOrHYecK aKTUBHBIE BEILIECTBA.
VYcroitunBeie (cTaOUIIBHBIE) M HEYCTOWYUBBIE (PaIMOAKTUBHBIC) XUMHUECKUE DIIEMECHTHI.
PagnoaktuBHbli pacnan. PagmoaktuBHOCTH. M30TOmNBL. IIpMeHeHME HEYCTOMYMBBIX
(pammoakTuBHBIX) aToMOB. LlenHas peakuus. AToMHast sHEpTUst. Ku3Hb U 0essmenrbHOCmb
A. A. bexkepens.

DOneMeHTapHble 4YacTULbl (IPOTOHBI, HEWUTPOHBI U DBJEKTPOHBI), HX OCHOBHBIE
XapakTEepUCTUKH — Macca U 3apsan. Aapo aroma. MaccoBoe uucio. B3auMocssAsb
MacCcoOBOTO YHCIA C YHUCIOM IPOTOHOB M HEWTPOHOB. ATOMHAs €IMHMIIA MAacChl.
[opsaKoBbIi HOMEp 37IeMeHTa. DIEeKTPOHHAast 000JI0UKa aToMa. JKu3Hb U OeamenbHOCHb
3. Pezepghopoa.

XHUMHYECKUH 3JIEMEHT KaK COBOKYIHOCTh aTOMOB, MMEIOLIUX OJUHAKOBBIN 3aps/ sSApa.
CpaBHUTENBHBIN COCTaB HW30TONOB Bojopona u yriepoga. CrocoObl 0003HAYCHHS
M30TOMOB.

Nctopus coznanus [leproanyeckoil CHCTEMbI XUMHUYECKHUX 3J1€MEHTOB. [leproIMYHOCTb.

9JICMCHTBI JKU3HU, MAKpO- U

[Ipupona. @usnueckue tena. SIBICHUs IPUPOIBI.
EcrecrBo3nanue. EcrecTBeHHbIE HayKh. ATOM.
Xumuueckud 3nemeHT. lIpoctoe BemiecTBo.
CI10:KHO€ BEIIECTBO.

Xumnueckass  (opmyna.  YucioBod — MHIEKC.
VYcroitunBbeie  (CTaOWIIBHBIE) W HEYCTOWYMBHIC
(paamoakTUBHBIC) XUMHYECKHE AJIEMEHTHI.
PanvoakTuBHBI ~ pacmaj. PagnoakTUBHOCTE.
N3oronsl. ATomMHasi »Heprus. fnepHasl peaxius.
DneMeHTapHbIe YacTHIIBI (MMPOTOHBI, HEUTPOHBI U
NIEKTPOHBI). Sapo aroma. MaccoBoe UucIio.
AtomHas enuHunia macchl. [lopsiakoBbld HOMEp
JJieMeHTa.  DJEeKTpoHHas  o0oJiouka  aToMa.
Ilepuoanunocts. Ilepmonnueckuit 3akon J[. .
Menpneneesa. Ilepuomguueckas cucrema [l .
MenneneeBa. Mosekyna. XuMUYeCKasi CBSI3b.
MonekynsipHast macca. ArperatHble COCTOSIHUSI.

Kpucrammuyeckue wu  amopdHBIE  BeIIECTBA.
dusznueckue MPOIECCHI: IUIABJICHHE,
KpUCTaJUIU3aLUA, HCIapeHue, KOHJIEHCAIIHsI,

cyomuManusi (Bo3ronka). Dusnyeckue CBOWCTBA
BEIeCcTBa (TeMIiepaTypa IJIaBICHHUS U TeMIeparypa
kunenus). Kpucramnel. Kpucranmuyeckas perierka.
Nonsl. Cpoctku. Hpy3bl. JleHipuTHI.
NunuBuayanpHble (YUCThIE) BeEIIECTBA M CMECH.
Mertanibl 1 HeMeTalIbl.

Heoprannueckme ©  OpraHMuYecKHe BEIIECTBA.
OCHOBHBIe KJIaCChI HCOPTaHNYCCKUX BCIICCTB:
OKCHJIBI, KHCIOTBI, CcOJH, ocHoBaHusi. Illemoun.

®du3nvecKkue U XUMUUECKUE SIBIICHUS. XUMUAUYECKas
peakuusi. PeareHTbl U MPOIYKTHl pEaKIUU. 3aKOH




ITepuonnueckuii 3akon /. . MenneneeBa. [lepuoauueckas cucrema.

Kuznwb u oesmenvrnocmo /]. U. Menoeneesa. Ilepnonuueckas cucrema J[. 1. Menaeneena.
JnmuHHBIE M KOpOoTKMM BapuaHThl Ilepumonmueckon cucremsr JI. M. Menneneesa.
[lepuoasl: kopoTkMe W uMHHBIE. ['pynmbl, riaaBHble W TOOOYHBIE TMOATPYIIIIHIL.
Nudopmanust o xumMuaeckom 3neMenTe, conepxkamiascs B [lepuoanueckoit cucreme /1.
H. Meuneneena.

HKuznwb u oesmenvrnocmo H. bopa.

Monekyna. Ilonatne o0 XUMHUYECKOM CBsi3M. BemectBa MOJEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTpOEHHUs, HX Xapakrepuctuka. CrpoeHue Mosekyn. Moaenu
MOJIEKYJI: IIapoCTepKHEBbIE U MacITaOHble. MonekyinspHas macca. [IpumMeps! BeliecTB
MOJIEKYJIIPHOTO  CTPOCHMS:  NEPEKUCh  BOJOPOAA,  MOJEKYJSIPHBIM  BOJOPOI,
MOJIEKYJIAPHBIA KHUCIIOPOJ, O30H, MOJICKYJISIPHBIM a30T, MOJEKYJSPHBIA HOH, BOAA,
aMMUaK, YIJICKUCIBIM ra3, (QyJepeH, MeTaH, STWIEH, CHHUPT (ITUJIIOBBIN CIHPT),
TJIMIEPHH, YKCYC (YKCYCHAsl KHCIIOTa), TIIF0K03a, caxap (caxaposa).

ArperaTHple COCTOSHUSI BellecTBa (TBepAOe, KHJAKOE, Tra3000pa3Hoe) MW UX
xapaktepucTtika. CTpoeHue BOABI B TBEPJOM, KMJIKOM U ra3000pa3HOM COCTOSHUSX.
Kpucramnuyeckue u amopduble BemecTBa. DU3NYECKHE TMPOIECCHI: IUIABIICHUE,
KpUCTAJUTH3allMs, HWCIapeHue, KOHJCHcaIus, cyOnuMmanus (BO3roHka). duznueckue
CBOICTBa BEIECTBA (TeMIIepaTypa IJIaBICHUS U TEMIIEpaTypa KUTICHHU).

Kpucramnel. Kpucraiumueckas pemerka. Honsl.  Kpucramnmyeckas — pemierka
noBapeHHOM coiu. opMbI KPUCTAIIIIOB Pa3IUYHBIX BEIIECTB (KyO, OKTa3p, J0IEKadP,
pom0031p, cTONIOUATHIE U MIACTUHYATHIE KpUCTAIUThl). CpocTKu. JIpy3sl. JleHApUTHI.
Knaccudukanus BemectB no cocrapy. uauBuyaabHble (YMCThIE) BEIIECTBA U CMECH.
[IpocTeie BemiecTBa.

CrioxHBIC BEIIeCTBa (XUMUYECKHE COSTUHEHNS).

Mertaibel 1 HEeMeTaJlIbl, X cBoMcTBa. Heoprannueckue

U opraHuueckue BemiecTBa. OCHOBHBIE KJIACChl HEOPTraHWYECKUX BEIIECTB: OKCH/IBI,
KHCJIOTHI (COJIsTHAs, CepHasi, a30THAsI, yrojbHas, hochopHas), Colnu, OCHOBAHHUS.
[lenoun.

Ouznyeckue U XUMHUYECKHE SIBJICHUS. XUMHUYecKas peakiusi. PeareHTbl U MpOyKTHI
peakuuu. 3aKOH COXpaHEHUs MacChl. Y paBHEHHE XUMHUYECKOH peakiuu. Ko huimeHTsl.
[Tpu3Haky XUMHUYECKHX peakUuid: U3MEHEHHE IIBeTa, 0Opa3oBaHUE OCa/iKa, BbIJICICHUE
ra3a, BBIJICJICHUE WM MOTJIONIEHUE TeTIa, BOSHUKHOBEHHE CBETA

COXpaHCHHSI

peaxkuuit

MacChl. YpaBHEHHE XUMHUYECKOU

peakuuu. Koaddunuentsr. [TpusHaku XUMHYECKUX

Tema 2. JkcnepuMeHTaJIbHasE padoTa ¢ Belec

TBamMu (6 4)

PactBopenue. PactBopurens. PactBop. PactBopumMocts. Hacelennsiii pactsop. MaccoBas
7107151 (IPOLIEHTHAs! KOHLIEHTPAIHsl) PACTBOPEHHOI'O BELECTBA.

Brimapuanue.

HarpeBanue.

Juctrisanus.
Kanpmuaanus.

Kpucrannuzanus.
DUIBTPOBAHME,




JlaGopaTopHast mocyna: NpOOMPKH, XMMHYECKHE CTaKaHbl, KOJOBI (IJIOCKOJAOHHBIE C
IIAPOBUJHBIM U KOHHWYECKUM TYyJIOBOM), BOPOHKH, IWJIMHAPBI, MEH3YPKH, MHIIETKH,
HIMATeIN U JIOKKU, CTYTIKH C IECTUKAMU, BBITAPUTEIbHBIC YallIKH.

OunprpoBanue. PuibTphl. M3rotosienue gpuiabTpa. Marepuans! i GUIBTPOB. 3HaUCHUE
GbuIbTpOBaHUS B OBCETHEBHOM KU3HU.

[epenuBanue xuaxoctu. OTOOP KHUIKOCTH IPU TTOMOIIH CTEKISTHHON TPYOOUKH.
Harpeanue. CrnocoOsl HarpeBanusi. Kampnmnamms. OOopynoBaHue [Uisi HarpeBaHMS:
ra3oBbl€ II€YH, NIEKTPUUECKUE M1EUH, IEKTPOILJIUTKH, a30BbI€ TOPENIKU U CIIUPTOBKH.
Bremapusanue. JlaGoparopHoe o0opynoBaHUE jsi BbIMapUBaHUA: ra3oBasi TOpeJiKa,
ANIEKTPOIUINTKA, BbIMapuTenbHast ¢apdopoBas wyamka, BoasHas OaHs. Jluctuiuisnus
(meperonka). Jluctunnstopsl. JuctumnupoBanHas Boja.

Kpucrammmzanus. Ocobennoctu pocta kpuctayuioB. IlpaBuna paboTbl co CIUPTOBKOM.
Harpesanue xuakoctei. [IpaBuiia HarpeBaHus JKUAKOCTEN

¢bunbTpel. PacTBOp, pacTBOpeHHE, PpaCTBOPHUTEIND,
pacTBOpUMOE BEILIECTBO, pPacTBOPUMOCTb,
HaCBIIICHHBIA pacTBOp. MaccoBas 10 (MpOIeHTHAs
KOHIIGHTpAllKsl) pACTBOPEHHOI'O BEILIECTBA

Tema 3. BeniecrBa Bokpyr Hac (7 4

Bo3nyx. Atmocdepa 3emmu. Xumuyeckuidi coctaB Bozayxa. CBoiHcTBa BoO3ayxa.
Bnaxuocts. Kucnopog — caMblii akTUBHBIM KOMIIOHEHT BO3/yXa. ['opeHue BemiecTB B
kuciopoge. OKHUCIIEHHE KHCIOPOJOM OPraHMYECKUX BEIIECTB — HMCTOYHUK SHEPrUU
JKUBBIX OpraHu3MoB. Pa3zienenue Bo3ayxa Ha a30T U kuciaopod. [Ipumenenue kuciaopoaa.
CocraB Bo3ayxa npeBHer 3emin. [losBienne kucinopona B atmocdepe 3emiu. Kauectso
BOo3/yxa. TokcuuHble BemiecTBa B Bo3ayxe. O30H. Boga — camoe pacnpocTpaneHHOE Ha
3emyie crnoxHOE BemecTBo. KpyroBopoT Bozbl Ha 3emiie. ArperaTHbIe COCTOSIHUSI BOJIBI.
IIpecnas Boma. {uctrwimupoBaHHas Bojga. Boga — OCHOBHOWM KOMIIOHEHT BCEX KUBBIX
opranu3moB. Boaa B opranusme uyenoBeka. Poiab BOABI B MPOMBIIIJIEHHOCTH U CEIBCKOM
xo3siicTBe. CTpoeHUe MOJIEKYIIbI BOJBL. Monexkyna 600bl Kak ounois. Booopoouas cesasw u
ee GnusAHUe Ha usuyeckue ceolicmea 600vl. Boga — BaXKHEHIIHI pacTBOPUTENb.
VYriekucslii ra3: coCTaB U CTPOCHUE MOJIEKYJIbl. ArperaTHble COCTOSIHUS

U (u3NYecKre CBOMCTBa YIJEKHUCIOro raza. PacTBOpMMOCTH YIJIEKHUCIIOTO ra3a B BOJE.
VYronpHas kuciaoTa. XMMHYECKast aKTUBHOCTD YTJIEKUCIIOTO ra3a. Poib yriekucioro rasa B
npupoje. YIJIEKUCIbIA Ta3 — «IApHUKOBBIN Ta3». POCT comepkaHus yriekucioro rasa B
atmoctepe. I[lpormecchl, mpUBOASIINE K BBIACICHUIO YTICKUCIOrO ra3a B armocdepy.
KauecTBeHHass peakuus Ha yriekuchbld ra3. [loBapeHHass coib — XJIOpHA HaATPHSL.
®u3nyecKkue CBOMCTBA IMOBAPEHHOM COJIM. 3HAYEHUE MOBAPEHHOM COJMU ISl KUBBIX
oprann3MoB. HaxoxneHue noBapeHHou coyiu B mpupojie. [I[pumenenne noBapeHHON COH.
Kamennas conb (ranur), ee qoObsrua. [ToBapeHHast COIb B MOPCKOM BOJIE U COJISTHBIX 03€pPaXx.
Camocamounast conb. Kiaccudukarus MOBapeHHON COJIM MO CTEINEHH YHCTOTHI U T10
CTEIEHU U3MenbYyeHHOCTU. MoinpoBanHas nuieBas coib. 1 JIF0K03a — caMblid U3BECTHBIN
NpEACTaBUTENL YriaeBoJgoB. Dopmyna rioKko3bl. DU3WYECKHUE CBOMCTBA TIHOKO3BI.

Bo3ayx. Atmocdepa 3emmu. Kucmopoa. O3oH. Bona.
KpyroBopoT Boasl Ha 3emiie. ArperatHble COCTOSHHUS
Bonbl. IlpecHas Boma. JlucTuiumpoBaHHas Boja.
Monexyna 600w kax Ounonvb. Booopoonas cessb.
VYraekucnsiii ra3. YroapHas kuciiota. «llapHukoBbIit
ra3». KadecTBeHHast peakiusi Ha YTJIEKUCIbINA Tras3.
[ToBapennas COJIb. CamocamoyHas COJIb.
HNonuposanHas nuiieBas cojib. ['7r0K03a — camblil
W3BECTHBIM MPENCTaBUTENb YTIEBOJIOB. Dopmyna
MIIOKO3bl.  DU3MYEecKue  CBOMCTBA  TIIFOKO3BI.
PactBopuMocTs 1m0Kk03bl B Boze. [IpumeHnenue
[JIIOKO3bl B KOHJUTEPCKOM  MPOMBIIUICHHOCTH.
I'moko3a, a’poOHOE © aHa’pPOOHOE OKHUCIICHHUE
IIOKO3bL. ['JIMKOreH M Kpaxmain. bpoxkeHue u ero
MIPUMEHEHHE I MOJYYEeHHs] MULIEBBIX MPOIYKTOB.
Munepansl. ['OpHble NOpPOIABI: MarmMaTH4ecKue,
ocaJouHble, MeTamopduueckue. [JMHA, TECOK,
U3BECTHSK, Mpamop. [Ipuponnsrii ra3. Meran. HedTb.
[leperonka m KpekuHr. Bypblii U KaMEHHBIA YIJIH,
topp. Amntpammr. KokcoBanue yria. IIpomykTer
KOKCOBaHUs




PactBopuMocTh TNIIOKO3bI B BojJe. [IpuMeHeHue TIIIOKO3bI B KOHJIUTEPCKOM
IPOMBIIIIEHHOCTH. [J1I0KO3a — OCHOBHOM HCTOYHUK SHEPIUM JKUBBIX OPIaHU3MOB.
AdpobHOe M aHa’pOOHOE OKUCIEHHE TIIIOKO3bl. [JHMKOreH W Kpaxmana Kak HCTOYHUKH
[JIFOKO3BI B KUBBIX OpraHu3Max. bpojkeHue u ero npuMeHeHue s MOJyUYEHUs MTUIIEBIX
NpoAYKTOB. MuHepaibl. ['opHble mopojbl. XUMHUYECKUH COCTAaB MHHEPAJIOB: KBaplia,
Kampl[UTa, MarHetuta (MarHUTHOTO JKEJE3HsKa), pOAOHUTA. [OpHBIE MOPOAIBL:
MarmMaTu4yeckue, ocanouHble, MeTtamopduyeckue. [NMHa, MecoK, M3BECTHSK, Mpamop:
COCTaB, CBONCTBa, INpUMEHEHHE. [I3BecTh HeramieHas W TalleHas: IOJydYeHUEe U
npuMeHeHue. M3BecTkoBas BOJa M M3BECTKOBOE MOJOKO. [IpupoaHBIil ra3, ero cocras.
Mertan: cocTaB MOJIEKYNbI, CBOicTBa M mnpuMmeHeHue. HedTb: cocraB, CBONCTBa,
npumenenue. [locnencTBust pa3nuTs He()TH Ha BOJHBIE TOBEPXHOCTH MOpPEN U OKEaHOB.
IlepepaboTka HedTH: meperoHka W KpekuHT. lIpomykTsl mepepaboTku HEePTH U UX
npumMeHeHnue. HedTh, mpupoaHBINA U CIAHIEBBIN ra3, Oyphlii 1 KaMEeHHBIN yIiH, Topd: ux
oOpa3oBaHue M 3ajeraHue B 3eMHOU Kope. AHTpauuT. Kokcoanue yris. IIpomykTb
KOKCOBaHHUSI (KOKC, KaMEHHOYTOJIbHas CMOJIa M CBETHJIBHBIM (KOKCOBBIN) Ta3), UX
npumMeHenue. [Ipumenenue Topga

Tema 4. 3HaKOMCTBO ¢ MaTepHaJIaMu

4 q)

Merauisl. [IpeacraBuTenn METAIUIOB — XKENE30, ME/b, ATTFOMUHUM, [IUHK, OJIOBO, CBUHELL,
cepebpo, 30710TO, TIaTHHA, PTYTh. OKUCICHHE KUCIOPOIOM Bo3ayXxa. CBOMCTBA METAIIIOB.
[Mnactuunocts. Tsrydects. CruiaBel (DypalllOMHH, YyTYyH, CTajib, JIATYHb W OpOH3a):
COCTaB, CBOICTBa, MpuMeHeHue. [IpombinuieHHas 100blYa METAIOB U3 PY/I: MOJIy4YeHHE
[IMHKA M3 IIMHKOBOM OOMaHKM M 4YyTryHa M3 jKeJe3HOW pyzAbl. MeTaiibl, HaXo s Iuecs B
IpUPOJE B CAMOPOJHOM BHAE: 30J0TO M IaTtuHa. [Ipumenenne meramioB. CTekna Kak
amopdubie Tena. KBaplieBoe M CHIMKAaTHOE CTEKJa: COCTaB, IMOJyuyeHHE, CBOMCTBA.
[TomyyeHue BBICOKOXYI0KECTBEHHBIX M3/EJINNA PYYHBIM BbIyBaHUEM H3 cTekia. Okpacka
CTEKOJ MOHaMu MeTauioB. CManbThl — TJylIEeHblE (HEMpo3pauHble) cTekia. JKusub u
desmenvrocmob M. B. Jlomonocosa. Ilpumenenune crexon. Kepamuka (dhapdop u dasuc):
cnoco0 momy4yeHus, cBodcTBa. [nazypb. Ilpumenenune kepamuku. Ilomumeps.
OO6pa3oBaHre MOJUMEPOB U3 MOHOMEPOB. MakpoMoJieKyia. Buibl momMMepoB: MiIacTUKH
(MONMMATUIICH, TOJMIPONUICH, TIOJUKapOOHAThl, Te(IOH, NOoNMMITHICHTEepedTanar),
3JacTOMEphl (KaydyKH, pe3uHa), MOJIUMEpHbIe BOJOKHA. (OCOOCHHOCTH TMOIYy4YEHUS
II0JIUMEPOB, UX IpUMeHeHHe. CHHTETUYECKHE U IPUPOIHBIE NTOJIMMEPHI

Mertannsl.  Ilnactuunocts. Tsaryuects. Crassl.
Crexna kak amopdubie Tena. CmanbThl. Kepamunka
(papdop u dasuc). I'mazyps. [Tomumepsr. MoHOMED.
Makpomouiekyna. [Tnactuku, 3J1aCTOMEPHI,
MIOJINMEpHBbIE BOJIOKHA. CHHTETUUECKHE U IPUPOIHBIE
MTOJIMMEPBI




OPTAHM3BAIMA JEATEJBHOCTH OBYYAIOIINXCSA

JKCIEPUMEHT

PacderHbIe 3agaun

Ilemarorndeckue TEXHOJIOTHUH

Beenenue. Tema 1. OT aToMa 10 BeniecTBa

Hemoncrtpauuu. Ilepuoanueckas cucrema
J. . Menneneena.

OOpa3ipl  BELIECTB  MOJIEKYJISIPHOTO
HEMOJIEKYJISIPHOTO CTPOEHUS.

Mopnenn HEKOTOPBIX HPOCTBIX MOJIEKYI
(Boma,  YIVIEKHCHBIM  ra3,  KHCIOpOJ,
Bostopon). IlnmaBnenue Bocka (mapaduna)
Kak npuMmep  (QU3MYECKOro  SIBJICHUS.
Kumnenne Boapl kak mpumep (U3NYECKOTO
apneHus.  Kpucramnmueckas — perierka
XJopuaa HaTpHsl. O06pa3sib
UHIWBUIYAIbHBIX  BELIECTB  (METaJUIbI,
HEMETaJlJIbl, CII0KHbIE BEIECTBA) U cMecei
(pacTBOpBI, TpaHUT). 3HAKOMCTBO C
o0Opa3llaMu  OKCHJIOB, KHCJIOT, COJIEH,
OCHOBaHUM. I'openue BOCKOBOM
(mapaduHOBOW)  CcBEYM npumep
XMMHYECKOT'O SIBIECHUS.

[losiBnenne okpacku QeHondranrenHa B
MPUCYTCTBUH IIEJI0YN (M3BECTKOBOM BOJIBI)
Kak Xumuueckoe spieHue. IlomyTHeHue

n

KakKk

U3BECTKOBOM  BOABI  IpU  JACUCTBUU
YTIEKHUCIOrO0  Tra3a Kak  XHMHYECKOE
ABJIeHHE. Peakuuu, IEMOHCTPUpYIOLLIHE
IIPU3HAKA XUMHYECKHAX peaxkuui:

B3aUMOJICHCTBUE TI€pMaHTaHaTa Kalaus C
cynb(UTOM HaTpusi B KHUCIOH cpene,
B3aMMOJICICTBHE  XJIOpUJAa HaTpUs C
HUTpPATOM  cepebpa,  B3auMOJECHCTBUE
KapOoHaTa HATpPHUs C COJITHOM KHUCIIOTOM,
BBaHMOﬂeﬁCTBﬂe Xjopuga aMMOHHUsS C
TUAPOKCUIOM HATpusl, TOPEHHUE MarHusl

1. Berancnenne OTHOCHUTEIBbHOU
MOJIEKYJISPHON MacChl BEIIECTB.

2. Cocmasnenue Gopmynvl eewecmsea no
AMOMHBLIM NPOYEHMAM U COOMHOUEHUIO
MACC 2JIEMEHmOo8

UrpoBbie TEXHOJIOTUH.

Texnomoruss ~ MpoOIEMHOTO
Texnonorus pa3BUTHUA
MBILLUIEHHUS.

oOy4JeHwUsI.
KPUTHUIECKOTO

TexHonoruu pa3zBuBaroniero 00yueHus.

HpOGKTHBIe TCXHOJIOTHUU U OP.

Tema

2. DKcnepuMeHTAJIbHAs Pa0doTa ¢ BelleCTBaMHU

(69)

Hemonctpauuu. PactBopbsl MegHOro Kynopoca

Brpruncnenue MaccoBoil 10K pacTBOPEHHOIO

HrpoBble TEXHOJIOTHUH.
TexHonorus pPOOJIEMHOTO

o0y4eHusl.




pasnmuuHOil  KoHIeHTpauuu. JlaGopartopHas
nocyna. O6pasnsl GuieTpoB. OOOpynOBaHKE
IJId  HarpeBaHHA: JSJICKTPOIIJIMTKHU, Ta30BbIC
TOPCJIKU U CIIUPTOBKH.

HarpeBanue xuakocteili B CTakaHe H B

npobOupke. Brimenenue xmopodumna U3
3€JIEHOTO JIUCTa MPU 00pabOTKE €ro ropsuum
STUJIOBBIM CIUPTOM. Kpucrannmzanus
HUTpAaTa KaJlus npu OXJIAXKACHUU €ro
HACBIILIEHHOTO pacTBOpA.

JlaGopaTopubeie ombiTel. 1. [IpuroroBnenue
pactBopa MOBapEHHOM COJIH. 2.

[TpuroroBiaeHue pacTBOpa MEIHOTO KyIIopoca.
3. Pa3znmenenue cMecu mnecka W IMOBapeHHOU
comu ¢uibTpoBanueM. 4. HarpeBanue Ha
IeKTporuuTKe. 5. CTpOoeHNE IUIAMEHU CBEYH.
6. Kpucramnuzanus KaauiHON CEITUTPBI.
[Ipaktnueckass pabora 1. IIpocreiimue
XUMHUYECKHE ONEPALIUN.

[IpakTuueckas padora 2. [IpaBuna paboTsl co
cnupToBKOM. Harpesanue kuIKocTen

BEIIECTBA B PACTBOPE

Texnonornu pa3BHUBAIOIIETO
[IpoeKkTHBIE TEXHOIOTHH U JP.

00y4eHwusI.

Tema 3. BemiectBa Bokpyr Hac (7 4)

JeMmoHcTpanuu.  JIeMOHCTpalMOHHBIA  OIBIT
«Kucmopon w3 Ttabnerok». KauecTtBenHas
peakius Ha yriaekucislii ra3. Kpucraminueckas
pemierka xjopuaa Hatpusi. OOpasubl TIIIOKO3bI,
caxaposbl, kpaxmana. Komnekmus « Munepans 1
ropasie mopojael». Komekuus «Pazmatounble
00pa3Ilbl MOJIE3HBIX UCKOMIAEMBIX U METAJIOBY.
Konmexuus «KBapig B MIPUPOJACH.
[Ipurorosnenue n3BecTkoBoi Boasl. Komnekius
«Hedptp ® mpomykTel ee TepepadOTKm».
Komnexuus «KameHHbIN yrosib 1 IPOAYKTHI €TI0
nepepadoTkn». Komneknus «Topd u mpoayKTh
ero nepepaboTKu»

Briuncienne aTroMHON W MacCOBOM Jojel
3JIeMEHTa IO XUMHUYECKOH (hopMmyJie Ha mpuMepe
BOJIBI

HrpoBble TEXHOJIOTHUH.

TexHomorHs MPOOJIEMHOTO 00YUYEHUS.
TexHonmorus pa3BUTHS KPUTHUYECKOIO
MBIIICHHUS.

TexHOIOrHH pa3BUBAIOIIETO O0YUYCHHUS.
[IpoekTHBIE TEXHOJIOTUH.

Tema 4. 3HakoMcTBO ¢ MaTepuasamu (4 4)

Hemouctpanuu. Kosnekiusa «ATIOMUHAN ©
ero cmiasbl». Komreximsa «Kemneso u ero

Pemrenne PACUCTHBIX 3aaa4 N3YYCHHBIX
THUIIOB

UrpoBbie TEXHOJIOTHH.
TexHosorust mpo6JIeMHOr0 00yUYEHHSI.




crutaBby. Komnekuus «Pa3znaTounsie oOpasisl TexHonorust pa3BUTHsL KPUTHIECKOTO
MOJIE3HBIX  HCKOMAEMBIX M METAJJIOBY. MBIIUTCHHUS.

Komnekuuss «Yyryn wu crans». Komnekuus TexHomOTHM Pa3BUBAIOIIECTO O0YUCHHUS.
«CTtexo U u3genust U3 crekiay. Koiuexkmus
obpasnoB (dapdopa, ¢dasHca, 000X KEHHOU
TJIAHBI.

Komnexnus «ITmacTtMmacchly. Komnexnus
«Kayqyk W TpOOYKTHI €€ TMepepadoTKm.
Komnexnus «Bomokaay
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TeMaTH4yecKoe IVIAHMPOBaAHUE

HasBanune TeMbl

KoanuectBO
4acoB

KiroueBble BocnmuTaTe/IbHbIE 3agaumn

Tema 1. BBegenue. OT aToMa 10
BellecTBa

14

Coznanue ONarompusiTHBIX YCIOBUW IJIS Pa3BUTHS COLMAIBHO 3HAYUMBIX
OTHONICHU LIKOJILHUKOB, U, MPEX/€ BCEr0, IEHHOCTHBIX OTHOUICHHUM: K TPyAy Kak
OCHOBHOMY CITIOCOOY AOCTHKEHHS )KU3HEHHOTO OJIarONOIYYHsI YEI0BEKa, 3aJI0Ty €ro
YCHEUHOro NpohecCHOHATBLHOTO CaMOOMPEENICHNs U OUIYLICHHUS] YBEPEHHOCTH B
3aBTpalIHEM JHE; K IPUPOJIE KaK UCTOUYHUKY >KM3HHM Ha 3eMJIe, OCHOBE CaMOI0 €€
CYILLIECTBOBAaHMS, HYXAAIOIIENHCs B 3aIIUTE€ U MOCTOSHHOM BHHMAaHUU CO CTOPOHBI
YeloBeKa; K 3HAaHUSAM KaK MHTEIJICKTYalIbHOMY pecypcy, o0OecreuuBaroneMy
Oynyliee 4yeloBeKa, Kak pe3ysbTaTy KPOIMOTIUBOr0, HO yBIIEKATEILHOTO y4€OHOTO

Tpysa

Tema 2.
JKcnepHMeHTAIbHAsE paboTa
¢ BelecTBaMHu

Coznanue OnarompusiTHBIX YCIOBUW JJIsl Pa3BUTHSA COLMAIbHO 3HAYUMBIX
OTHOLIEHUH LIKOJIbHUKOB, U, IIPEXIE BCEr0, IEHHOCTHBIX OTHOLIEHUI: K TPy Kak
OCHOBHOMY CIIOCO0Y TOCTH>KEHHUS )KU3HEHHOTO 0JIarornoJIy4ns 4eioBeKa, 3aJ0ry ero
YCIIEHIHOTO MPO(EeCCHOHATBLHOTO CaMOOIIPEICICHUsI U OLIYIICHUS YBEPEHHOCTH B
3aBTpAIIHEM JIHE; K 3HAHUSIM KaK HHTEJJIEKTYyaJIbHOMY PECYpCY, 00ecIeynBaIoIEMy
Oyay1iee yenoBeKa, Kak pe3ysbTaTy KpPOIMOTJIMBOr0, HO YBJIEKATEIbHOTO y4eOHOTO

Tpyaa

Tema 3. BemmecTBa BOKpYr Hac

Co3nanue ONaronmpusATHBIX YCIOBUM Ui pa3BUTHS COLMAIBHO 3HAUYUMBIX
OTHONICHU LIKOJIbHUKOB, U, MPEX/I€ BCEr0, IEHHOCTHBIX OTHOUICHHUM: K TPyay Kak
OCHOBHOMY CITIOCOOY AOCTHKEHHS )KU3HEHHOTO OJIarONOIYYHsI UEI0BEKa, 3aJI0Ty €ro
YCHEUHOro NpohecCHOHATBLHOTO CaMOONPEENICHNUs U OUIYLICHHUS] YBEPEHHOCTH B
3aBTpalIHEM JHE; K IPUPOJIE KaK UCTOUYHUKY KM3HM Ha 3eMJIe, OCHOBE CaMOI0 €€
CYILLIECTBOBAaHUS, HYXAAIOIIENHCs B 3aIUTE€ U MOCTOSHHOM BHHMAaHUU CO CTOPOHBI
YeJIOBeKa; K 3HAaHUSIM KaK MHTEIJICKTYAJIbHOMY pecypcy, o0ecneuuBaronieMy
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Oynyliee 4yeloBeKa, Kak pe3ybTaTy KPOIMOTIUBOr0, HO yBIIEKATEILHOTO Y4€OHOIO
Tpyaa

Tema 4. 3HaKoMCTBO ¢ MaTepHaJIaMHU

Coznanue OnaronpusiTHBIX YCIOBUM ISl Pa3BUTUS COLMAIBHO 3HAUYHMMBIX
OTHOLIEHUH LIKOJIbHUKOB, U, IIPEXE BCEr0, IEHHOCTHBIX OTHOLIEHUI: K TPy Kak
OCHOBHOMY CIIOCOOY TOCTH>KEHHUS )KU3HEHHOTO 0JIarornoJIy4ns 4eioBeKa, 3aJI0ry ero
YCIIEHIHOTO MPO(EeCCHOHATBHOTO CaMOOIIPENICICHUsI U OLIYIICHUS YBEPEHHOCTH B
3aBTPAILIHEM JIHE; K MPUPOJIE KaK MCTOYHMKY >KM3HU Ha 3eMJIe, OCHOBE CAMOIO €€
CYILLIECTBOBAaHMS, HYXAAIOIIEHCS B 3aIMTE U IOCTOSHHOM BHUMAaHUU CO CTOPOHBI
YelloBeKa; K 3HAHUSAM KaK HWHTEIJIEKTyallbHOMY pecypcy, OOecneunBaomeMy
Oyay1iee yenoBeKa, Kak pe3ysbTaTy KpPOIMOTJIMBOr0, HO YBJIEKATEIbHOTO y4eOHOTO

Tpyaa

Hroro nmo kypcey

34

KanennapHo-temaTnyeckoe NJIAaHNPOBaHHE C UCNIOJb30BaHUEM 000PY/I0BaAHMS HIKOJIbHOI0 KBAHTOPUYMA

Ne ypoka ILnannpyemasn Tema ypoka O0opynoBaHme HIKOJIBHOIO
JAaTa NpoBeleHus KBaHTOpHUYyMa
YpOKa
Tema 1. OT aTOMa 10 BellecTBa
1. 06.09.2022 Brenenue. 13 yero cocrout mup?
2. 13.09.2022 Beunsie aTombl
3. 20.09.2022 AToMa B KOCMOCE, Ha 3eMJIe U B OpraHu3Me
4. 27.09.2022 HeycrtoiiunBble aTOMBI
5. 04.10.2022 Kak yctpoen atom
6. 18.10.2022 N3oTtombl
1. 25.10.2022 Ucropus cozpanus Ileprognyeckoit CUCTEMBI XUMHUUYECKUX
anemeHToB JI.M. Menneneena
8. 01.11.2022 Crpykrypa Ilepuoandeckoil CUCTEMBI
9. 08.11.2022 ATOMBI COSTUHSIOTCS] B MOJICKYJIBI
10. 15.11.2022 ["a3bl1, )KUJIKOCTH U TBEPJIbIC BEILIECTBA
11. 29.11.2022 Kpucrannmdeckas cTpykTypa BelecTa Jatunk  TemmepaTypel  IIATHHOBBIM,
JATYMK TEMIIePaTyPbl TEPMOTAPHBIHA
12. 06.12.2022 Krnaccudukanus Beniects (110 COCTaBY)
13. 13.12.2022 Knaccudukanuss BemiecTB (Mo KjiaccaM HEOPTaHUYECKHX
BEIIECTB)




14, 20.12.2022 [IpeBparnieHus BeMEeCTB — XUMHUYECKUE PEAKITUN Anmapar [y TPOBEACHHS XHUMHYECKUX

peaknuuii (AIIXP)
Tema 2. JkcnnepuMeHTaIbHAsA pad0oTa ¢ BelecTBaMu
15. 27.12.2022 PactBopeHue JlaTuuk TeMneparypbl IJIATUHOBBIN
16. 10.01.2023 [paktuyeckas pab6ora 1. Tlpocreiimme xumuueckue | JaTink  Temmepatypbl  (TEpMONApHbIii),
olepaLyH. CIIUPTOBKA

17. 17.01.2023 @uiIbTpoBaHHE

18. 24.01.2023 Harpesanue JlaTuuk TemMrieparypsl IUIATUHOBBIM,
TEPMOMET], MIEKTPUUECKAs TUIUTKA

19. 31.01.2023 BrinapuBanue u KpUCTAITU3AIMS [{udposoit Mukpockon

20. 07.02.2023 INpaxTrueckas padora 2. [IpaBuia paboThl cO CIUPTOBKOIL. | JaTuuk  TeMmeparypbl  (T€pMOIAPHBIi),

HarpeBanue xuakocten CIIMPTOBKa
Tema 3. BemecTBa BOKpYr Hac

21. 14.02.2023 Bozayx u xucnopon [Tpubop myist onpenenenus cocraBa
BO3/yXa

22. 28.02.2023 Bona JlaTuuk 37eKTPONPOBOAHOCTH, IU(POBOI
MHUKPOCKOII

23. 07.03.2023 Yrinekucslii ra3

24. 14.03.2023 IToBapeHHas coJb [{udposoit Mukpockon

25. 21.03.2023 ['moko3a

26. 28.03.2023 MuHepasbl ¥ TOPHBIE TTOPOTBI

217. 04.04.2023 ["oproune BemecTa: ras, HeTh, yroJjb

Tema 4. 3HAKOMCTBO ¢ MaTepHaJIaAMHU

28. 18.04.2023 MeTasuibl ¥ CILIaBbI

29. 25.04.2023 Crexkiio

30. 02.04.2023 Kepamuka

31. 04.04.2023 [Tonnmepsl

32. 16.05.2023 Ob6o0611aro1ee NOBTOPEHUE 110 TeMaM Kypca

33. 23.05.2023 O6o0maroniee MOBTOPEHHE 110 TEMaM Kypca

34. 30.05.2023 HToroasi KOHTpOJIbHAS paboTa
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