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ILnanupyeMble pe3VJbTAThl OCBOEHHS YUEOHOI0 MpeaMera

JloCTIKEHHE TMYHOCTHBIX PE3YJIbTaTOB OLIEHUBACTCSA HA KAU€CTBEHHOM ypoBHE (6e3 0TMeToK). C(hOpMUPOBAaHHOCTD METANPEIMETHBIX U MPEIMETHBIX
YMEHHU OLIEHUBAETCsI B 0aJUIax 10 pe3ylbTaTaM TEKYIIEro, TEeMaTHUeCKOro ¥ HTOrOBOrO KOHTPOJIS, & TAKXKE [0 Pe3yJIbTaTaM BBIIIOJTHCHHUS
71a00paTOPHBIX U MPAKTHYECKUX PadOT.

N3zyuenne xumuu B 10 Ki1acce qaeT BO3MOXHOCTh 00Yy4alOUIMMCS JOCTHYD CIEAYIOIINUX PE3yIbTaTOB

B auunocmnom pazeumuu:

® CTpeMJIeHHE K KPUTHYHOCTH MBIIUICHHUS, PACTIO3HABAHHIO JIOTHYECKH HEKOPPEKTHOTO BHICKA3bIBAHUS, PA3IMYCHUIO TUIIOTE3bI U (haKTa;

® CTpeMJIeHHE K CAMOKOHTPOIIIO IIpoIiecca M pe3ybTaTta y4eOHON AeITeIbHOCTH;

® CrHOCOOHOCTH K SMOIIMOHAILHOMY BOCIIPHITHIO XMMUYECKHUX TTOHSITHH, JIOTHYECKUX PACCYKACHUH, CITIOCOOOB peIIeHus 3a/1a4, pPacCMaTprUBaeMbIX

pooem;

(dbopMupOBaHUE Yy yJaIIuXcs aJICKBAaTHO OLIEHUBATH CBOIO YUEOHYIO IEATEILHOCTD;

OBJIaJICHUE MTPABHJIAMH JIEIOBOTO COTPYIHUYECTBA;

(dbopMHpOBaHKE TTO3HABATELHOIO HHTEPECA M MOTHBOB K U3YUCHHIO XUMHH;

OBJIa/ICHUE KOMMYHUKATUBHBIMU YMEHHUSMHU U OIIBITOM MEXKITHYHOCTHBIX KOMMYHUKAIHH, KOPPEKTHOTO BEJICHHSI TUAIOTA M TUCKYCCHH,

OBJIQ/ICHUE MHTEIJICKTYAIbHBIMA YMEHHSIMH (aHaIM3HPOBATh, CPAaBHUBATD, KIIACCU(PHUIIMPOBATH, YCTAHABIMBATH IPUINHHO-CIICICTBEHHBIE CBS3H,

nenatb 0000LIEHHS U BBIBOJIBI);

e  yMEHHE OLEHUBATh MOBEIEHNE C TOUKH 3PEHUS XUMHUECKONW 0€30MMacCHOCTH U KU3HEHHbIE CUTYallu ¢ TOYKHU 3peHHs 0€30MacHOro oopasa *U3HU
U COXpPaHEHHUs 3/J0POBBS.

MeTal'IpeIlMeTHbIMI/I pe3yiibTaTaM OCBOCHUSA OCHOBHOM O6p330BaT€HBHOI>'I nporpamMmbl OCHOBHOT'O 06]1.[61“0 06p330BaHI/I}I SABJIAKOTCA:

- OBJIaZICHHE HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETEHNS HOBBIX 3HAHUM, OpraHn3alui yueOHOH! e TeTbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHNUS;
- YMEHHE [IJIAaHUPOBATh IYTH JOCTH>KEHUS 1I€JIEM Ha OCHOBE CaMOCTOSATEIIBHOIO aHAJIN3a YCIIOBUM U CPEACTB UX JTOCTHUKEHUS, BBIIEIATh
aJIbTEpPHATUBHBIE CITOCOOBI TOCTHXKEHUS 1IeTH U BBIOMpaTh Hanbosee 3 PeKTUBHBIIN cr10co0, OCYIIECTBIATh MO3HABATEIbHYIO Pe(IEKCHIO B
OTHOIIEHUH ACHCTBUI MO PEIICHNIO0 YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

- YMEHHUE MMOHUMATh MPoOJIeMy, CTABUTh BONIPOCHI, BBIABUTAaTh TUIIOTE3Y, AaBATh OINpEesIEHUE MOHIATUAM, KIIACCU(PUIIUPOBATh, CTPYKTYPHUPOBATh
MaTepual, MPOBOJUTH SKCIIEPUMEHTHI, ApTyMEHTUPOBATH COOCTBEHHYIO MO3UIINIO, (POPMYITHPOBATH BHIBOABI U 3aKIIOUECHHUS;



- YMEHHUE COOTHOCUTH CBOU JICHCTBHUSI C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJb CBOEH JAESITEIIbHOCTU B MPOIIECCE TOCTUKEHUS
pe3yibTaTa, ONpeAeIaTh CIIOCOOBI JSHCTBUN B paMKaX MPEIOKEHHBIX YCIOBHH M TPEOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEe;

- popMupOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHMS HHCTPYMEHTOB M TEXHHUUECKHUX CPEACTB HH(OPMAITMOHHBIX TEXHOJIOTHUI
(KOMIIBIOTEPOB U MIPOTPaMMHOTO 00€eCTIeueHrs ) KaKk MHCTPYMEHTAIIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX M MO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX ICUCTBHIA;

- YMEHHE CO3/1aBaTh, IPUMEHSTH U MPeoOpa30BhIBATH 3HAKK M CUMBOJIBI, MOJICIIA ¥ CXEMBI JIJIsl pEIICHUS YIeOHBIX M MO3HABATEIBHBIX 33/1a4;

- YMEHHE U3BJIEKAaTh MHPOPMAIIUIO U3 PA3IUYHBIX HICTOYHUKOB (BKJIFOYAsk CPEICTBA MAaCCOBOM MH(OPMAIIUH, KOMITAKT-TUCKH YYeOHOTO Ha3HAYCHHUS,
pecypcsl MHTEpHETa), CBOOOTHO MOJIB30BATHCS CIIPABOYHON JIUTEPATYPO, B TOM YHCIIE M HA DJIIEKTPOHHBIX HOCUTEIISX, COOIOIaTh HOPMBI
MH(pOPMAITMOHHON M30MPATEILHOCTH, ITHKH;

- YMEHHE Ha MIPAKTUKE TOJIB30BATHCS OCHOBHBIMH JIOTHYCCKHMH ITPHUEMaMHK, METOIaMU HAOJIIOICHUS, MOICITUPOBAHUS, OOBSICHCHHSI, PEIICHUS
po0JieM, TPOTHO3UPOBAHUS U JP.;

- YMEHHE OpPTraHU30BBIBaTh CBOIO KU3Hb B COOTBETCTBUH C MPEACTABICHUSIMU O 3JJ0POBOM 00pase >KU3HH, MpaBax U 00s13aHHOCTSX TpakJIaHUHA,
LEHHOCTAX OBITHS, KYIbTYPhI M COIUAIBHOTO B3aUMO/ICHCTBHUS;

- YMEHHUE BBITIOJIHATH TO3HABATEIBHBIE U MPAKTUYECKUE 33/IaHUS, B TOM YHCIIE€ IPOCKTHEIE;

- YMEHHE CaMOCTOSATEIbHO U apTyMEHTUPOBAHHO OLIEHUBATH CBOM JCHCTBUS U IEUCTBUS OJHOKJIACCHUKOB, COJIEPKaTeIbHO 000CHOBBIBAS
MPABIJIBHOCTH HITU OITHOOYHOCTH Pe3yJIbTara U crocoba JACUCTBHS, acKBAaTHO OICHUBATh OOBEKTHBHYIO TPYJHOCTh KaK Mepy (DAaKTHUECKOTO WU
MPEANOIAaraeMoro pacxo/ia peCypcoB Ha pelIeHHe 3a7aul, a TAKKE€ CBOM BO3MOKHOCTHU B JOCTH>KEHHH LIEJIA ONPEIETIEHHOMN CII0)KHOCTH;

- yMeHHe padboTaTh B rpyIie — 3G (GEKTHBHO COTPYTHUYATH U B3aMMOJICHCTBOBATh HA OCHOBE KOOPJAMHALINY PA3JIMYHBIX MIO3UIIAN TTPH BEIPA0OTKE
00IIero penieHrs B COBMECTHON AESITeNbHOCTH; CIIYIIaTh MapTHEpa, PopMyIHpOBaTh U ApryMEHTUPOBATh CBOE MHEHUE, KOPPEKTHO OTCTaUBATh CBOIO
MTO3UIIMIO M KOOPJUHUPOBATH €€ C MO3HUIIMH MApTHEPOB, B TOM YUCJIE B CUTYallMH CTOJIKHOBEHUSI HHTEPECOB; MIPOIYKTUBHO pa3peniaTh KOHMIUKTH Ha
OCHOBE y4YeTa UHTEPECOB U MO3UIINI BCEX €r0 Y4aCTHUKOB, IOMCKA U OIICHKH allbTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOH(INKTOB.

Kpome Toro, k MeTanpeaMeTHbIM pe3yJbTaTaM OTHOCSTCS YHUBEPCAIbHBIE CITOCOOBI iearenbHocTH (Y'Y 1), KoTopbie GOpMHUPYIOTCS B IIKOJILHOM
Kypce XUMHUH U IPUMEHSIFOTCS KaK B paMKaxX 00pa30BaTEIbHOTO MPOIECcca, TaK U B PEaTbHBIX JKU3HEHHBIX CUTYAIIHsIX:

HpeIlMeTHbIMI/I pe3yjabTaTaMi OCBOCHUA OcHoBHOM O6pa30BaTeHLHOﬁ nporpamMmbl OCHOBHOT'O 06mero O6pa3OBaHI/I${ SABIIAKOTCA:

- 0OCO3HaHHe 0OBbEKTUBHO 3HAYMMOCTH OCHOB XHUMUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, XMMUUYECKUX MPEBpaIlleHUu
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHU ’KMBOI M HEKUBOM MPUPO/IBI; YIiTyOIeHNe PEICTaBIEeHUI 0 MaTepUaibHOM €JMHCTBE MHUPA;



- OBJIQJICHUE OCHOBAMU XUMUYECKOW IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTUBHO OLICHUBATH KU3HEHHBIC CUTYAIUH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMu 0€3011acHOro 0OpaIleHusl ¢ BeIeCTBaMH, UCIIOJIb3YEMbIMH B TOBCEHEBHOMN )KU3HU; YMEHUEM aHAIU3UPOBATh U IIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX cOepeKEeHUs 3A0POBbs M OKPY)KAIOILIEH CpeIbl;

- (opmupoBaHUE YMEHUI YCTaHABIMBATH CBSI3U MEXKY PealibHO HAOII0AAeMbIMU XUMUYECKUMU SIBJICHUSIMU U TIPOLIECCAMHU, TPOUCXOISIIUMHU B
MUKPOMHUPE, OOBSICHITh MPUIUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh MX CBOHMCTB OT COCTaBa U CTPOCHHMSI, & TAKKE 3aBUCUMOCTh TPHUMECHECHUS
BELIECTB OT UX CBOICTB;

- MPUOOPETECHHUS OTbBITA MCIIOIH30BAHUS PA3TUIHBIX METOIOB U3YUEHUS BEIICCTB; HAOIIOICHUS 32 UX MPEBPAIICHUSIMHU IPH MTPOBEICHUN HECTIOKHBIX
XUMHUYECKHUX SKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BaHUS U IPHOOPOB;

-YMEHHUE OKa3bIBATh MEPBYIO MIOMOIIb TP OTPABICHUSIX, 0’KOTAX U IPYTUX TPAaBMaX, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;
-OBJIa/ICHHE TpreMaMu paboThl ¢ MHPOpPMAIIEeH XUMIUYECKOT0 COJIepKaHus, IPECTaBIeHHOH B pa3Ho ¢opMe (B BUAE TeKcTa, GopMyll, rpapuKoB,
Ta0JIMYHBIX TaHHBIX, CXeM, pororpaduit u ap.)

- cO3/1TaHNe OCHOBBI AJIs1 (HOPMUPOBAHMSI UHTEPECa K PACIIMPEHHIO U YTTyOJICHUIO XUMUYECKUX 3HAHUN U BRIOOpA XMMHUU KaK MPOGUIBHOTO IpeaMeTa
IIpU TIEpEeXo/ie Ha CTYMEHb CpeHero (MOJITHOro0) 001mero oopa3oBanus, a B JaJIbHEHIIIEM U B KauecTBe cepbl CBOE MPOPeCcCHOHATBHON e TEbHOCTH;
- (opmupoBaHue NpeACcTaBIEHUN O 3HAYCHHUH XUMUYECKONH HAYKH B PEIICHUH COBPEMEHHBIX IKOJIIOTUYECKUX MPOOIeM, B TOM YHUCIIE B
MIPEIOTBPAMICHIH TEXHOTCHHBIX M AKOJIOTHUECKUX KaTacTpod.

Yuamuecs Hay4YarTcs:

* OCHOBaM peaiM3alliy MPOCKTHO-UCCIICIOBATEIBCKON ACATEIHBHOCTH;

* MPOBOAUTH HAOJIOICHUE U SKCIIEPUMEHT I10]] PYKOBOJCTBOM YUUTEJIS;

* OCYIIECTBIIATH PACIIMPEHHBIN MOUCK HH(OPMAIIUHU C UCTIONB30BaHHEM pecypcoB Oubmuorek u MHTepHeTa;

* CO3/1aBaTh M MPEeOOPA30BBIBATH MOJICTH U CXEMBI JUIsl pELISHUs 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanboee 3pPEeKTUBHBIX CIOCOOOB pEIlIeHuUs 3374 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* J1aBaTh OIPECIICHUE MTOHATHSIM;

* YCTaHABIIMBATh PUYMUHHO-CIIE/ICTBEHHbBIE CBS3U;

* OCYIIIECTBJISATH JIOTHYECKYIO OMEPaIlUI0 YCTAHOBJICHUS POIOBUJIOBBIX OTHOIICHUM, OTpaHUYEHUE TTOHSITHUS;

* 0000111aTh TOHITHUS — OCYIIECTBIISATH JOTHUECKYIO OTEpaIiio IEpexo/ia OT BUAOBBIX MPU3HAKOB K POJIOBOMY MOHSATHUIO, OT OHSTUS C MEHBIIUM
00BEMOM K HOHATHIO C OOJIBIIUM 00BEMOM;

* OCYIIECTBIIATH CPAaBHEHHE, CEPUALIUIO U KIIACCU(PUKAIINIO, CAMOCTOSTEILHO BBIOMPAst OCHOBAHUS U KPUTEPUU AJIs1 YKA3aHHBIX JIOTHYECKUX OTMEPALINiA;
* CTPOUTH KIACCU(UKAITUIO HA OCHOBE JTUXOTOMHYECKOTO JIeJIeHUS (Ha OCHOBE OTPHUIIAHUSA);

* CTPOMUTH JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYNHHO-CIIE/ICTBEHHBIX CBS3EH;

* OOBSICHATD SBJICHHUSI, IPOIIECCHI, CBSI3U U OTHOIIEHUS, BBISBIIIEMBIE B X0J1€ UCCIICTOBAHMS;

* OCHOBaM 03HAKOMHTEJIBHOT0, U3y4alOIller0, YCBAUBAIOILIErO U MOMCKOBOIO YTEHUS;



* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYasi YMEHUE BBIJCISTH TIABHOE M BTOPOCTENIEHHOE, TTIABHYIO HJICI0 TEKCTa, BEICTPANBATh IMOCIEIOBATEILHOCTh
OIMCBHIBAEMBIX COOBITH;

* paboTath ¢ MeTadopaMu — MOHUMATh IEPEHOCHBIN CMBICI BRIPAKEHUH, IOHUMATh B YIIOTPEOISATH 00OPOTHI peUH, TOCTPOCHHBIE Ha CKPBITOM
yno00JIeHIH, 00pa3HOM COJIMIKEHUHU CJIOB.

* HCIIOJIB30BATh Pa3IMyYHbIC MPUEMBI TToncka nHpopMmanmu B UHTEpHETE, TOUCKOBBIE CEPBUCHI, CTPOUTH 3AIIPOCHI IS MOUCKA HHPOPMAITUH U
AHAJIM3UPOBATh PE3YJIbTATHI TOUCKA;

* HCITOJIB30BATh MPUEMBI TIOMCKA MH(OPMAIIUK Ha TIEPCOHATFHOM KOMITBIOTEPE, B MH(OOPMAIIMOHHOW Cpe/ie YIPEKACHHS U B 00pa30BaTEIILHOM
MIPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3IMYHbIC OMOINOTEYHBIC, B TOM YHCIIE 3JIEKTPOHHBIE, KATAJIOTH /ISl TOMCKA HEOOXOIMMBIX KHUT;

* CKaTh HH(OPMAIIHIO B PA3IMYHBIX 0a3ax JaHHBIX, CO3/1aBaTh U 3aMIOJIHATH 0a3bl JAHHBIX, B YACTHOCTH MCIIOJIB30BATh PA3JIMYHBIC ONPEICITUTCIIH;
* hopmupoBaTh COOCTBEHHOE HH(OPMAIITMOHHOE TIPOCTPAHCTBO: CO3/IaBATh CHCTEMBI ITAIOK U Pa3MeIaTh B HUX HY)KHbIC HH()OPMAIIMOHHBIC
WCTOYHHKH, pa3Meniath HHPopmanuio B IHTepHeTe.

* IJTAHUPOBATH ¥ BBITIOJHATH yU4eOHOE MCCIIEI0BAHNE U YICOHBIN MPOEKT, UCIOJIb3Ysl 000pYI0BaHUE, MOJICIIH, METOIBI U TIPUEMBI, aJIcKBAaTHBIC
UCCIIeyeMOH mpooiieme;

* BEIOMPATH U MCIIOJIH30BATh METO/IBI, PEJICBAHTHEIC pacCMaTpUBaeMOil mpoodieme;

* pacro3HaBaTh U CTAaBUTh BOIIPOCHI, OTBETHI HA KOTOPBIC MOTYT OBITh MOJYYCHBI yTEM HAYYHOTO MCCIICIOBAHMUS, OTOUPATh a/ICKBATHBIC METOIbI
UCCIIeIOBaHMS, ((OPMYITHPOBATH BBITCKAIOIINE U3 UCCIICIOBAHIS BBIBOIBI;

* KCIIOJIH30BATh TAKKE MATEMAaTHUYECKUE METOJIbI U TIPUEMBI, KaK aOCTpaKIUs ¥ UeaTu3alysl, J0Ka3aTeIbCTBO, JOKa3aTeIbCTBO OT MPOTHBHOTO,
JI0Ka3aTeJIbCTBO TI0 aHAIIOTHH, OTIPOBEPIKEHUE, HHIYKTHBHBIC U ICTyKTHBHBIC PACCYKICHUS, TIOCTPOSCHUE U MCIIOJTHCHHUE AITOPUTMA;

* UCIIOJIb30BATh TAKKE ECTECTBEHHO-HAYYHBIC METOIbI M MIPUEMBI, KaK HAOIOCHUE, TOCTAHOBKA MPOOJIEMBI, BBIJIBIIKEHUE «XOPOIIICH TUIIOTE3bI,
IKCIIEPUMEHT, MOJICTTHPOBAHKE, NCIIOJIb30BAHNE MATEMATHIECKUX MOJICIICH, TEOPETHIECKOe 00OCHOBAHKE, YCTAHOBICHUE TPAHHI] TPUMEHIUMOCTH
MOJIETTH/TEOPHH;

* HCITOJIE30BAaTh HEKOTOPBIC METO/IBI ITOJIYICHUS 3HAHHN, XapaKTEePHBIE JIJIST CONUATBHBIX H HCTOPUIECKUX HAYK: IIOCTAHOBKA MPOOJIEMBI, OTIPOCHI,
OIHCaHue, CPABHUTENBHOE HCTOPUUECKOE OMUCaHNe, 00BICHEHUE, UCIIOIb30BAHNE CTATUCTUYECKUX JaHHBIX, HHTepIpeTanus (akToB;

* SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCTIOIh30BaTh SI3LIKOBBIC CPEJICTBA, aJICKBATHBIE 00CYX/1aeMoi mpobieme;

* OTNINYATh (PAKTHI OT CYKJEHUH, MHEHUN U OLIEHOK, KPUTUYECKU OTHOCHUTHCA K CY)KJIEHUSIM, MHEHHSIM, OIICHKaM, PEKOHCTPYUPOBATh UX OCHOBAHMS,
* BHJICTh 1 KOMMEHTHPOBATh CBS3h HAYYHOTO 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAITBHBIX CYXKJICHUH MPU TIOTyYSHUH, PACTIPOCTPAHESHUH H
MPUMEHEHUN HAyYHOTO 3HAHMUS.

* OITUCBIBATH CBOMCTBA TBEPABIX, KUIKUX, TA3000pA3HBIX BEIIECTB, BBIJCIISS UX CYIICCTBCHHBIC TPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAHABIUBATH IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEXK/Y TaHHBIMH
XapaKTePUCTHKAMU BEIIECTBA;

* PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYIIay, «XUMHUECKUN DIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIOJIB3Ys 3HAKOBYIO CUCTEMY XHMHH,



* M300paXKaTh COCTaB MPOCTEHUIIINX BEIIECTB C IMOMOIIBI0 XUMUIECKHUX (DOPMYIT U CYITHOCTh XUMHUECKUX PEAKIUN C TTOMOIIBI0 XUMUIECKIX
YpaBHEHUH;

* BBIYUCJISITh OTHOCUTEIbHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MAaCChI BEILIECTB, a TAK)KE MACCOBYIO JIOII0 XMMUYECKOTO JIEMEHTa B COSTUHEHUSIX ISt
OLIEHKH UX MPAaKTUYECKON 3HAUMMOCTH;

* CPaBHHMBATh IO COCTABY OKCHU/Ibl, OCHOBAHUSI, KUCIIOTHI, COJIU;

* KJ1accu(UUIHUPOBATH OKCUBI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

* OIKMCHIBATh COCTaB, CBOMCTBA M 3HAUCHUE (B MIPUPOJIE U MPAKTUUECKOH JESITEIILHOCTH YEJIOBEKA) MPOCTHIX BELIECTB — KUCIOPOAa U BOJOPOA;

* TaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XMMHUUYECKHUX AJIEMEHTOB M BAKHEHIIINX COSAMHEHHUI €CTECTBEHHBIX CEMENCTB IIETOYHBIX METAIIIOB U
raJIOreHOB;

* [10JI30BAThCS TAOOPATOPHBIM 000PYIOBAaHHUEM M XUMUYECKON MOCYI0M;

* POBOJIUTH HECIIOKHBIC XUMHUYCCKHE OTIBITHI U HAOIIOICHUS 32 N3MEHEHUSIMU CBOMCTB BEUIECTB B MPOIIECCE UX MPEBPAICHUI; COOMIOAATh MTpaBuia
TEXHHUKHU 0€3011aCHOCTHU MPU MIPOBEICHUU HAOIIOICHHI U OTIBITOB;

* pa3IMYaTh HKCIEPUMEHTAIBHO KHCIIOTHI U IIEN0YH, MOJIB3YSICh HHINKATOPAaMH; OCO3HABATh HEOOXOIUMOCTH COOIOICHUS Mep 0€30acCHOCTH TIPU
oOpallleHuH C KUCIIOTaMH U IIeTI0YaMHu.

* OIPEIENSATh MPUHAIIC)KHOCTh HEOPTaHUIESCKUX BEIIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB/TPYIIIT: METAIIBI U HEMETAIIIbI, OKCHJIBI, OCHOBAHHSI,
KHUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEENATh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS 2JIEMEHTOB B BEILIECTBAX;

Yuamuecsi moy4aT BO3MOKHOCTh HAYYUThCH:

*0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM ISl IPAKTHYECKOM JIESITEbHOCTH YEIOBEKA;

* ONUCHIBATH N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaN3a;

* PUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANUECKON CUCTEMbl XUMUYECKUX IJIEMEHTOB JJIs1 OOBSICHEHUSI U TIPEBUICHHUSI CBOMCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTD MTOCPEICTBOM YTITyOJIEHUS 3HAHUW 00 UCTOPUH CTAHOBJICHUSI XUMUUYECKON HAYKH, €€ OCHOBHBIX
MOHATUH, IEPUOANYECKOIO 3aKOHA KAK OJHOT0 U3 BaXKHEUIINX 3aKOHOB IPUPOJBI, a4 TAKKE O COBPEMEHHBIX TOCTUKEHUAX HAYKU U TEXHUKU.

* IPUBOJUTH NMPUMEPHI PEAKIMIA, TOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXY OCHOBHBIMHU KJIACCaMU OPraHUYECKUX BEIECTB;

* IPOTHO3UPOBATh XUMHUUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE UM BOCCTAHOBUTEIHHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHHS DJIEMEHTOB,
BXO/ISIILHUX B €TI0 COCTAaB;

* ONUCHIBATh (PU3NYECKUE U XUMUYECKUE TTPOIIECCHI, SBISIOIMIMECS YaCThIO KPYrOBOPOTA BEIIECTB B MPUPO/IE;

* OpraHMU30BbIBATH, IPOBOJIUTH YYEHHUUYECKHUE MPOEKTHI MO0 UCCIIEA0OBAHUIO CBOMCTB BELIECTB, UMEIOIIUX BaAXKHOE MPAKTUUECKOE 3HAUCHUE.

* TPaMOTHO 00paIaThCs C BEMIECTBAMH B TIOBCETHEBHOM JKU3HU;



* 0CO3HABaTh HEOOXOAMMOCTD COOJIIOICHHSI TPABUII SKOJIOTUYECKH O€3011acCHOTO TIOBEACHHUS B OKpY KaroIlel MPUPOIHOM cpene;

* IOHUMATh CMBICT U HEOOXOIMMOCTh COOJIIOCHUS MPEANNCAaHUN, IPeAIaraéMblX B HHCTPYKIUAX 110 MCIIOJIb30BaHUIO JIEKApCTB, CPEACTB OBITOBOM
XUMUU U Ap.;

* UCIOJIb30BATh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH IPH BBIIIOJHEHUH MCCIIEJ0OBATENIbCKUX MPOEKTOB 110 U3YYEHHUIO CBONCTB, CIOCOO0B
IIOJIy4YEHUS U PACTIO3HABAHMUS BEILIECTB;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCII0JIb3Ys CPEICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIMU IPU pabOTe ¢ TEKCTaMU y4eOHUKA U
JOTIOJTHUTEIBHOM TUTEPaTypOid, CIPAaBOYHBIMH TAOJIMIIAMH, TIPOSIBIATH TOTOBHOCTh K YBRYKEHUIO MHOM TOUKH 3pEHHS IPHU 00CYKIEHUH PE3yIbTATOB
BBINOJIHEHHON paboThI;

* 00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIecCaxX, KPUTUIECKH OTHOCUTHCS K TIICEBJOHAYYHON HH(DOpMAIUH,
HEe100pOCOBECTHON peKilaMe, Kacarollencsl HCII0JIb30BaHMsl Pa3InYHbIX BEIIECTB.

Conep:xanue y4eOHOM TUCHUNITIHHBI
Tema 1: BBeieHue B OpraHn4ecKyro XuMHIO. 9 4acos.
[peamer opranrdeckoii Xumun. B3anmMocBs3b HEOPraHWMUECKUX M OpraHIecKrX BerecTB. OCOOSHHOCTH OpPraHMYeCKUX COSIIMHEHNI 1 PEAKIIUI C MX YJaCTHEM.

OCHOBHBIE MOJIOYKEHNS TEOPHU XUMUUYECKOTO CTPOSHHST OpraHuyecKHX coerHennid A. M. bymiepoa. XuMuUeckoe CTpOeHHE KaK MOPSIOK COEIMHEHHSI aTOMOB B
MOJIEKYJTaX. 3aBUCMMOCTh CBOMCTB BEILIECTB OT XUMHYECKOTO CTPOSHHS MOJIEKYJI. V3omepust. 3HaueHre Teoprr XUMUYECKOTo CTpoeHusL. (BKITa oTeuecTBEeHHBIX YUEHBIX B
a3BUTHE OPraHMYECKON XUMIH)

Lemoncmpayuu

1. O6pa3iibl OpraHuvYecKuX BEUIECTB, U3ACTUS U3 HUX.
2. lllapocTepKHEBBIC MOICITH MOJICKYIL.

Tema 2: Yruesopopoasi. 30 yacos.

YrneBoaopos! (peienbHbIe, HeMpeenbHbIe, ApOMAaTHUECKUE). DIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl METAHA. Sp3-m6p1/1)11/13aum
opOuTaneii aroma yraepoja. [ 'oMonorudeckuil psiji, HOMEHKJIATypa U U30MepHUs yIIepoJHOro ckenera. dusndeckre CBONCTBA aIKaHOB M UX 3aBUCHUMOCTH OT
MOJIEKYJISIPHOM Macchl. XHMMHYECKHE CBOWCTBA: TaJIOTEHUPOBAaHUE (HA MPUMEpPE METaHa M STaHa), TOPEHUE, TepPMUYECKUE TpeBpalleHus (pasioKeHue,
KPEKHHT, IETHIpUpoBanue, nsomepusaius). Konsepcus Merana. Haxoxxaenue B mpupoze u n;:)HMeHeHHe QJIKAHOB.

AJKeHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJBbI dTUJIeHA. SP -TUOpuan3anus opourtaneir atoma yriepoaa. 6-Cs3u u m-
cBsi3u. ['omonmornyeckuit psa, HomeHkIatypa. CTpyKTypHas uzoMepusi (M30MepUst YIISPOJIHOTO CKENeTa U MOJIO0XKEHHS TBOMHON CBS3H B MOJIEKYIIE).
3aKOHOMEPHOCTH UW3MEHEHHUS (U3MYECKUX CBOWCTB aJIKEHOB. XHWMHYECKHE CBOMCTBA (HAa mTpUMepe OTWICHA): PEaKIUH MPUCOCTUHCHHS
(TuapupoBaHHe, TaIOTEHUPOBAHUE, THAPOTraIOTeHUPOBAHUE, TUAPATAINS ), OKUCICHUS (TOPEHHE) U OTMMEPU3aLIUH.

[IpompiniieHHBIEC U Ta00OPATOPHBIE METOIBI MOTYYCHUSI AIKEHOB: JICTUIPUPOBAHUE U TEPMUUYECKUNM KPEKUHT aJIKAHOB M JIETHUAPATAIINS CITHPTOB.




Anxanuensl. [loHsTHEe 0 TUEHOBBIX yrieBojgoponax. byraguenl,3 (nuBuHmI) 1 2-MeTrnOyTanueH-1,3 (u3omnpen). [lonyuenne u XxumMudeckue
CBOWCTBAa: pEaKUMU MPHUCOCAMHEHMs M mojauMmepusanuu. HarypanbHblii M cUHTeTHMYecKMe Kayuyku. Bynkanumszaunus kaydyka. Pesuna.
[Ipumenenue kayuyka u pe3unbl. Pabotsr C. B. Jlebenera. (Bram ore4ecTBEHHBIX YICHBIX B PA3BUTHE OPraHUMIeCKON XUMIH)

Ankumvl. InekmponHoe U npoCmMpancmeeHHoe CmpoeHue MoleKybl ayemunena. sp-1 ubpuousayusn opoumaneti amoma y2nepooa. I omonoeuyeckutl psio,
UsOMepUsl U HomeHKiamypa aikunos. PusuyecKue U Xumudeckue ceolicmsa (Ha npumepe ayenuiena). Peaxyuu npucoedurenust (cuopuposanie, 2an02eHUposanue,
2UOPOCATIO2EHUPOBAHUE, UOPAMAYUst), OKUCIeHus (copenue). Ilonyuenue ayemuniena KapouOHbIM U MEMAHOBLIM CNOCODAMU, €20 NPUMEHEHULE.

Huknoankansl. Homenknarypa, noiydenue, Gu3n4eckue 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.

Apenvi. Cocmagé u cmpoenue apenog Ha npumepe bOensona. Puzuueckue ceolicmea 0eH301a, €20 MOKCUYHOCMb. Xumudeckue ceoucmea:
peaxkyuu 3amewenus (HUumpoeanue, 2aio2eHuposanue), npucoeourHenus (cuopuposanue, xiopuposanue), copenus. Ilonyuenue u npumenenue 6en3ona.

['eHeTnyeckas B3aMMOCBS3b YTIIEBOJLOPOIOB.

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB M MX NepepadoTka. [IpupoaHblil M MOMyTHBIH HE(TIHOHN ra3bl, KX COCTaB U MPUMEHEHHE B Ka4eCTBE
MCTOYHHKA HEPTUU U XUMHUUYECKOro chlpbsi. HedTb, ee coctaB u coiicTBa. IIpoaykTsl GppakunoHHOM neperonku HepTu. KpekuHr HeQTenpoyKToB.
OxTanoBoe yncio 6eH3nHOB. OXpaHa OKpyKarolel cpesl npu HedrenepepadoTKe U TPAaHCTIOPTUPOBKE HEDTEIPOTYKTOB.

APYTHuX
Pemenne 3a1a4 Ha HaX0X/AeHHE (HOPMYJIIBI BEIIECTBA.
Tema 3: Kuciiopoacoaep:xamue opranu4eckne coeJuHeHusi. 32 yaca.
Criuptel. @yHKIIMOHAIBHAS TPy, KiIacCUu()UKALUsA: OJJHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI.

[IpenenpHBIC OJJHOATOMHBIC CIIUPTHI. HOMEHKIIaTypa, U30MepHsl U CTPOCHUE CIUPTOB. BoOpOIHAS CBSA3h MEXKTy MOJIEKYJIAMH H €€ BIIUSHUE Ha
(u3HYecCKre CBOWCTBA CIIUPTOB. XMMHYECKHE CBOMCTBA CITUPTOB (HA MPUMEPE METAHOJA U ITAHOJIA): 3aMEIEHUEe aTOMa BOJIOPOa B THIPOKCHILHON
rpymre, 3aMeeHne THAPOKCUILHON Tpymibl, okucieHue. KauecTBeHHas peakius Ha ciiupThl. [lomyueHue u mpuMeHeHne CIUPTOB, (PU3MOTOTHYECKOe
JeiCTBUE HAa OPTaHU3M YEIIOBEKA.

MHOroaTOMHBIE COUPTHI: STUJICHIJIMKOIb U TIUIEPUH. TOKCUYHOCTh ITUIEHTIUKONA. OCOOEHHOCTH XMMUYECKHUX CBOMCTB M MPAKTUUYECKOE
MCIOJIb30BaHNE MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAs peaKIlus.

®enon. [lomydyenue, (u3nMvecKkne W XHUMUYECKHE CBOWCTBAa (peHona. Peaknmu ¢ ydacTheM THUAPOKCHIIBHOM TPYMNNBI M OEH30JBbHOTO KOJIBIIA,
KayecTBEeHHas peakiusi Ha ¢eHon. Ero mpombinnieHHOe ucmonb3oBaHue. JlelictBue (eHonma Ha >KUBbIE OpraHm3mbl. OXpaHa OKpYXKarolled cpenbl OT
MIPOMBIIUIEHHBIX OTXOJI0B, COAEPKAIINX (PEHOI.

Anpneruapl. CoctaB, oOmias popmyiia, HOMEHKJIATypa U U30MEPHS MPEACIbHBIX albJETHIOB. DJIEKTPOHHOE CTPOCHHE KapOOHUIIBHON TPYIIIIHI,
OCOOCHHOCTH [BOMHOW cCBsizu. DuU3MYEeCKHMe W XHUMHUYECKHME CBOWCTBA (HAa TpHUMEpPE YKCYCHOIO WJIM MYpPaBbUHOTO aibJETH/a): pPeaKIuu
MIPUCOSAMHECHHS, OKUCIICHUS, IMOTMMepHu3aiii. KauecTBeHHbIC peaKIMKi Ha aJIbJIeTHJIbl. ATIeTaTbIeTHT ¥ (DOPMATBIACTHI: MOTYICHHE U IPUMEHECHHE.
JleiicTBHE albAETHAOB Ha )KUBBIE OPTAHU3MBI.

KapOonoBeie kucioThl. Kiaccudukanus KkKapOOHOBBIX KHCIOT: TMpeIelibHBIe, HeNpeaeIbHbIe;, HHU3IINE ¢ BBICIIHE KHCIOTHI.
l'omonoruyeckuit psija mpeaenbHbIX OJHOOCHOBHBIX KHCIOT. HoMeHKIaTypa, usomMepus, CTpoeHne KapOOKCUIbHOM rpynmbl. OU3nyeckue U Xu-



MUYECKHE CBOMCTBA: B3aMMOJCIHCTBHE C METaljlaMH, OCHOBAHUSIMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHAAMH, COJISIMHU, CIIUPTAMHU; PEAKLUU C
y4acCTHEM YTJIE€BOJOPOJAHOTO pajuKania.

Oco0eHHOCTH CTPOEHUS U CBOMCTB MypaBbUHOMN KUCIIOTHIL. [lonyuenue u npumMmeHeHne KapOOHOBBIX KUCIIOT.

CpaBHeHuE CBONWCTB HEOPraHUYECKUX U OPraHUYECKUX KHUCIIOT.

Crnoxuble 3¢gupsl kapOoHOBBIX KucioT. CoctaB, HOMeHKIATypa. Peakuus stepudukanmu. ['maponu3 cinoxsbix 3¢upos. [IpuMeps! CIOXHBIX
3¢UpoB, UX (pu3nUecKre CBOMCTBA, pacIpOCTPaHEHUE B IPUPOJIE U IPUMEHEHHE.

Kupsl. CoctaB u crpoenue. XKupsl B ipupojie, ux cBoicTsa. ['Maponus u rupupoBaHue KUpPOB B IPOMbIILIEHHOCTH. [IpeBpalienust ;xupoB B
opranusme. [Inmesas IEHHOCTB )KUPOB U IMTPOJYKTOB HA UX OCHOBE.

Mpi1a — cOJH BBICIINX KapOOHOBBIX KUCIOT. CocTaB, MOTy4YeHUE U cBoicTBa MbUTa. CuHTeTHYeckune Mmoromue cpenctsa (CMC), ocobeHHOCTH
MX CBOMCTB. 3ammTa npupoibl oT 3arpsizHenus CMC.
[MomudpyHKIMOHATBHBIE COCTUHEHUS
VYraeBoasl. I'moko3a. Ctpoenue monekynsl (anbaerugHas ¢gopma). Gusnyeckue U XMMHUYECKHE CBOWCTBA TJIOKO3bl. Peakiuu ¢ yuactuem
BJICTUIHON U THIPOKCHIBHBIX Tpymil, Opoxxenue. [IpupoaHbie HCTOYHUKH U CIIOCOOBI TOTYYEHUS TIIOKO3bl. bronornyeckast poib U IpUMEHEHHE .
®pykTo3a Kak uzomep rimoko3sl. CocTaB, CTpOeHHE, HAX0XKIEHUE B IIPUPO/JIEe, OMOJIOrnYecKast pob.
Caxapo3za. CocTtaB, (hu3ndeckne CBOMCTBA U HAXOXKACHUE B IPUPOAe. XMMHUECKUE CBOMCTBA, IOJyYeHHE U IPUMEHEHHE caxapo3bl. bruomorndeckoe
3HAUYEHUE.
Kpaxman — npupoansiii nonumep. CoctaB, pu3ndyeckue CBOWCTBA U HAXO0XJEHUE B IpUpoae. XUMHUUYECKUE CBOWCTBA, MMOJIYUYEHHUE
u npumeHeHue. IIpeBpamenus nuneBoro Kkpaxmaia B opraiuzMe. [ TMKOreH, poiab B OpTaHU3ME YE€JIOBEKA U KUBOTHBIX.
Henntono3a — npupoaueiii nonuMep. CTpoeHne U CBOMCTBA LEJJIIOJI03bl B CPAaBHEHUM ¢ KpaxmasioM. HaxoxaeHnue B npupoje,
OuoJsioruueckas pojib, NOJy4eHUEe U MPUMEHEHHUE 11EJII0JIO3HI.
IIpakmuueckas paboma
WnenTudukanus KUCIOPOACOAEPKAIINX COSTUHEHHUH.
Tema 4: Azorcoaep:kamme coeiuHeHusi. 15 yacos.
[TepBuuHble amMuHBI NpeAenbHOro psaa. Cocras, HoMeHkIaTypa. Ctpoenue amuHorpynmnel. dusndeckne 1 XMMUUYECKHAE CBOMCTBA. AMUHBI Kak
OpraHNYeCKHE OCHOBAHUS: B3aUMOJCHCTBUE C BOAOW U KHCIIoTaMu. ['openne amuHoB. [lonydeHne u npuMeHeHue.
AmuHokucaoTel. HoMeHknaTypa, n3oMepusi, nojiyuyeHue U Gpu3ndeckue cBoicTBa. AMHUHOKUCIOTH Kak aM(OTepHble OpraHMYeCKHe COeIMHEHMS.
[lenTuanas cBs3b. buonornyeckoe 3HaYeHNE aMUHOKHUCIIOT (3aMEHUMBbIE M HE3aMEHUMbIe KUCIIOThI). O0IacTu IpUMEHEHHsI aMUHOKHUCIIOT.
benku xak nmpupomHsie nmonmumMepbl. CoctaB M cTpoeHHue OenkoB. dusznyeckre U XMMHUYECKHE CBOMCTBA OENKOB, KaUeCTBEHHbIE (I[BETHBIC)
peakuuu Ha Oenku. [IpeBpaiienne 6eIK0B MUK B opranu3Me. bruonornyeckue pyHKIUU OEJIKOB.
Tema 5: BoicokomosiekyJisipHbIe cOeIHHEHHA. 6 4acoB.
Bonokna. [Ipuponnsie (HaTypasibHble) BoOKHA. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTATHOM U BUCKO3HOM. CHHTETHYECKHE BOJIOKHA.
[TommamugHOE (KarpoH) U noanddupHoe (J1aBcaH) BOJIOKHA, X CTPOEHHE, CBOIMCTBA, MPAKTUUYECKOE UCIOIb30BAHUE.
Tema 6: Xumus U ;KM3Hb. 9 4acoB.
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TeMaTnuyeckoe IIAHUPOBaHHUE.

Ne ni/m HaumeHnoBaHue pa3iesioB u TeM

1 IloBTOpenue. 3 yaca.
Nucrpykrax no T/b. llepuoanyecknii 3aKoH, nepuoagnyecKasi CHCTEMAa XUMHYECKHX 3JIEMEHTOB, CTPOEHHe BelleCcTBA

2 OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

3 Peakuuu noHHoro ooMeHa.

4 Tema 1. Teopusi XMuMHYECKOI0 CTPOEHHsI OpraHudecKux coequnenuii A.M.bytieposa.

6 yacos

IlpeaMeT opraHnyecKoil XuMum

5 Pemenue 3agau Ha ycraHoBiieHHE (POPMYIT YTIIEBOJOPOIOB.

6 [TprunHbBl MHOTOOOpa3usi OPraHUYECKUX COSAMHEHUH.

7 Teopust XUMHYECKOI0 CTPOCHHUS OPraHMYeCKUX coequHenuil A.M.bytieposa

8 CTtpyKTypHast u3oMepusi.

9 [TpocTpaHcTBEeHHAs U30MEPHUSL.

10 Tema 2. YraeBoaopoasbl. 30 yacos.
Ankanbl. 'omosiornyeckmii psiji, usomepus.

11 HomeHnkarypa ankaHoB.

12 Pemenue 3a1a4 no reme: «AJIKaHbl.»

13 XHMHYECKHE CBOMCTBA AJIKAHOB.

14 ITosryueHue 1 NpUMEHEHNE aJTKAHOB.

15 [{ukmoanKaHbl.

16 Auikensbl. 'omosiornyeckuii psia, u3omepus.

17 HomeHknatypa aJKeHOB.

18 [TosryueHue 1 npuMeHEeHHe aJIKEHOB.

19 XHMHYECKHE CBOICTBA AJIKCHOB.

20 XHMHYECKHE CBOWCTBA AJIKEHOB.

21 BelntoniHEHNE yITpa)KHEHUH 10 TeMe: «AJIKEHBL.»

22 AJIKa/IeHbI

23 [Monumepusanus. Kayuyk. Pesuna.

24 Penienue 3a1a4 Ha ycTaHOBJIEHUE (POPMYIT YIIIEBOIOPOJIOB.




25

AJIKHHBI.

26 XHUMHYECKUE CBOMCTBA aJIKUHOB.

27 [TomydyeHue u npuMEHEHUE ATKUHOB.

28 ApeHbl.

29 XHUMHYECKUE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB.

30 [TonydyeHue v MpruMeHEHHE apEHOB.

31 O06001eHne M CHCTEMATU3 AN 3HAHUM 110 TeMe: «YTJIeBOT0POAbD)

32 ['eHeTHYecKas CBSI3b MEXIY Pa3IMIHBIMU KJIACCAMH YTIIEBOJIOPOIOB.

33 ["anoreHonpon3BOIHBIE YTIEBOAOPOIOB.

34 K/p. Nel no Teme: «YrjieBoIopoab»

35 BrinosiHeHUEe ynpaKHEHU N0 TeME: «Y TJIIEBOAOPOBI.»

36 Permenune 3aa4 no teme: «YriaeBoJOPOIBL»

37 IIpupoaHble HCTOYHUKH YTIJI€BOIOPO/IOB.

38 [lepBuunas nepepaboTKa yrieBoJOPOJIHOTO ChIPhSI.

39 ['myboxas nepepabotka HedTu . Kpekunr, pudopmuHr.

40 Tema 3. Kuciopojacoaep:xanye oprannyeckue coeinnenusi. 32 yaca.
OnHoaTOMHBIE CIUPTHI.

41 XUMHUYECKUE CBOMCTBA CIIUPTOB.

42 ITosryueHne M IPUMEHEHUE CIIUPTOB.

43 MHoroaromMHbie CIMPTHI

44 XUMHUYECKUE CBOMCTBA MHOTOATOMHBIX CITUPTOB.

45 [Tomyuenue u mpuMeHEHNE MHOTOATOMHBIX CITUPTOB.

46 DenoJt.

47 DeHOBI.

48 Perenue 3aa4 v BEIOTHEHUE YIpaXHEHHH 10 Teme: «CupThl U PEHOIBL.»

49 AJIbaeruabl

50 KapOonunbpHble coefMHeHMsI. ATTbACTUABI M KETOHBI.

51 XVWMHUYECKUE CBOWCTBA U TIOJYYCHHUE ATbJACTHUIIOB U KETOHOB.

52 OaHOOCHOBHBIE KapOOHOBBIEC KHCJIOTHI

53 I1.P.Nel IMosrydyeHue yKCyCHOM KHCJIOTBI H H3y4YeHHE ee CBOMCTB.
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o4 MHuoroo0pa3ue KapOOHOBBIX KHCIIOT.

55 Caoxublie 3¢upsl. JKupsbi

56 @YHKIMOHAIbHbIE IPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.

57 JKups! u macia.

58 Yriaesoasl. I'i1r0K03a

59 CrpoeHrie MOHOCAXapuIOB.

60 XUMHYECKUE CBOMCTBA MOHOCAXaPHUIOB.

61 Caxapo3a, KpaxmaJ, IeJIJII0J103a

62 Hucaxapuibl.

63 [Tonucaxapusl.

64 O06o0menne u cucTreMaTu3anmsi 3HaHuii mo teme: «Kucaopojacoaep:kamnue oprannyeckne coeJHHEHUs»

65 Pemenue 3aiay u BblNoJIHEHUE YIpakHEHUH 110 Teme: «KapOOHOBBIE KUCIOTHI.»

66 Pemienue 3a1a4 v BBINOJIHEHHE yIIPaKHEHUHA 10 Teme: « CIIUPTHL.»

67 I1.p. Ne2 UnenTudukanus opranHndecKux coeIuHeHHii.

68 Pemenue 3anau no teme: «Kuciaopoaconepskaiiiue OpraHn4eckiue COeTMHEHUS.»

69 Brinonnenue ynpaxuenui mo reme: «Kucnopoaconepskamue opraHu4ecKue COeAMHEHU. »

70 K/p. Ne2 no teme: «Kuciaopoacoaep:xamye oprannieckie coeinHeHUs»

71 AHanu3 pe3yabTaToB KOHTPOJIbHON pabOTHI.

72 Pemenue 3a1ay Ha ycTaHOBIIeHHE GOPMYJI CIIUPTOB U KAPOOHOBBIX KUCIIOT.

73 Tema 4. A3oTcoaep:xaniue coequHenns. 15 yacos.
AMHHBI.

74 ApomaTH4ecKrue aMUuHBI.

75 ['eTeponMKIMYecKre COeAMHEHUS.

76 AMHHOKHCJIOTBI.

77 IlenTuael.

78 XUMHUYECKUE CBOMCTBA aMHUHOKHUCIIOT.
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79 Benku.

80 CocraB 1 CTpOCHHE OCITKOB.

81 XHUMHYECKUE CBONCTBA OEITKOB

82 CTpyKTYpHI 0€JIKOB.

83 CTpyKTypa HYKJIEHHOBBIX KUCIIOT.

84 Bronorudeckast pojib HyKJICMHOBBIX KUCJIOT.

85 O0001IeHNe ¥ CHCTEMATU3ALNS 3HAHUT 110 TeMe: «A30Tco/iep Kaliue coeINHEeHUsD)

86 Pemenue 3a1a4 o teme: «A30TcoepKaIine COeTMHEHHSDY

87 BrinonHenue ynpakHeHUH 10 TeMe: «A30TCOoIepiKalIiue COSTMHCHUSDY

88 Tema 5. BbicokOMoJIeKY/ISIDHbIE COeIMHEHUsI. 6 4acoB.
Oo6uue noussTusi xumun BMC

89 [Tonumepsl.

90 [TonmmmepHbIe MaTEpHAITHI.

91 IlnacTmacchbl, KAy9yKH, BOJIOKHA

92 [TonmmmepHbIe MaTEpHAITHI.

93 I1.P.Ne3 Pacno3naBaHue mjiacrmacc.

94 Tema 6. Xumus v Ku3Hb. 9 4acos.
XuMHYeCKoe 3arpsi3HeHle OKPY:KaKlleil cpebl M ero nocjaeICTBHUs.

95 I1.P.Ne4 Pacnio3HaBaHue BOJIOKOH.

96 BonokHa, nx kiaccuduxanms.

97 XuMmus H 310poBbe.

98 BurtamuHb! 1 1ekapcTBa.

99 Opranuyeckasi XMMUsl, 4eJIOBEK W MPUPOA.

100 IMoBTOpenune Buanl uzomepum.

101 IToBTOpenne. OCHOBHBIE KJIAaCChl OPraHUYECKUX BELECTB.

102 [ToBTOpenue. 3aaun Ha HAXOXKACHUE MOJICKYJISIPHON ()OPMYITbI BELIIECTB.
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COI'JTACOBAHO:
ITpoTokou 3acenanust METOINYECKOTO OObEMHEHUS
yuuTeneil ecTeCTBEHHOHAYYHOrO LUK

or _16.08.2021r. mpotokoa Nel

COI'TACOBAHO:
3am. nupekropa o YBP MBOY «'umnazus Ne2y

(_ T.I. Auapeena)
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