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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHUH Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHusl COCTaBJICHA HA OCHOBE TPeOOBaHMI K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MporpamMmbl OCHOBHOIO o0Omiero oOpazoBanus, npeactaBieHHbx B PI'OC 00O, a
TaK)K€ Ha OCHOBE (peiepanbHON paboyeil mporpaMMbl BOCIUTAHMS U C yUETOM KOHLENIUH [TPENOoJaBaHusl y4eOHOT O IpeMeTa
«Xumus» B 00pa3zoBaTeIbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XWMHM Ja€T MPEACTAaBIECHUWE O LENsIX, OOHmed cTpaTerud OOy4YeHUWs, BOCHHUTAHUS M Pa3BUTHS
oOy4JaronIuxcs CpeICTBAMHU y4eOHOT0 MPEAMETA, YCTaHABIUBAET 00s3aTENbHOE MPEAMETHOE COAECPKAHUE, TPETYCMATPUBAET
pacupenesnieHue €ro o KiaccaM M CTPYKTYPUPOBAaHHME IO pas3AeiiaM M TeMaM IPOrpaMMbl 10 XUMHUH, ONpPEIEIseT
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapAKTEPUCTUKHU COACPKAHUS, PEKOMEHYEMYIO TIOCIE0BATENBHOCTD U3YUYEHHSI XUMHH C
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKM YY€OHOrO TMpOIECCa, BO3PACTHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, onpenenasieT BO3MOKHOCTA MpeAMeTa sl peaju3alud TPeOOBAHMM K pe3yjbTaTaM OCBOEHHSI OCHOBHOM
o0Opa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHUsl, a TaKXe TPEOOBaHUMN K pe3ynbTraraM OOydeHUs
XVUMHH Ha YPOBHE LIeJIel U3YUeHUs IPEMETa U OCHOBHBIX BUJIOB yU4e€OHO-TI03HABATEIbHON JEATEIBHOCTH 00YYaroIIerocs o
OCBOEHUIO yU4E€OHOIO COJIEP KAHUS.

3HaHUE XHMMHUHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS MHUPOBO33PEHHUS OOyYaroUmIerocs, €ro MNpPeICTaBICHUN O
MaTepuaibHOM €JIMHCTBE MHpPA, BAXKHYIO pOJIb UTPAIOT (HOPMHUpPYEMbIE XUMHUEH MPEACTABICHHUS O B3aUMONPEBPALEHUSIX
SHEPruM U 00 FBOIIOLIMU BELIECTB B MPUPOJE, O MYTAX PELICHUS INI00ATBHBIX MPOOJIEM YCTOMUNBOTO pa3BUTH YEIOBEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTUUYECKON 0€30MacHOCTH, TPOOIIEM 3pPaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaiM3alii BO3MOXKHOCTEH JUIsl caMOpa3BUTUA U (OPMHUPOBAHUS KYJIbTYPhl JIMYHOCTH, €€ OOLIel U
(YHKIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHNE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIINXCsl, HABBIKOB MX CAMOCTOSTEIbHON
y4eOHOM AeSITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B IIOBCETHEBHOM )KM3HH, TaK
U B IPO(PECCUOHAIIBHON AESTENbHOCTH;

3HAKOMUT CO CHEeU(UKON HaydHOrO MBIIUICHHUS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOIO B3TJIsAa HA €IMHCTBO MPUPOABI U
YesI0OBEeKa, SIBJSIETCS] OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYarOIINXCS;

croco0CTBYEeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJOTHYECKOe 00pa30oBaHUE 00Yy4arOIIUXCS.



JlaHHbIE HAMpaBJICHUS B 00YYCHUH XUMHH 00€CIIeYMBAIOTCS CHEIU(PUKON colepkaHus yueOHOro mpeaMera, KOTOPbIit
ABIISIETCS TIEIATOTUYECKH aJalTUPOBAHHBIM OTpaKCHHEM 0a30BOM HAyKH XMMUHU Ha OMPeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHs OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIUMUCS CHUCTEMBI
NEPBOHAYAIBHBIX TMOHATHM XHUMHH, OCHOB HEOPTraHWYECKOM XUMUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHATUN
OPTraHUYECKON XUMHH.

CtpyKkTypa colepskaHus MpOTrpamMMbl MO XMMHUU CPOPMHUpPOBAHA Ha OCHOBE CHCTEMHOTO IMOAXO0/a K €€ M3yUeHHIO.
ConepxaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMUYECKOU
peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI MO MPUHIUITY MOCIEAOBATEIIbHOIO Pa3BUTHS 3HAHUW Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUI PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHs O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3Y;

— IPEACTaBICHUN 00 3JIEKTPOIUTUUECKON AUCCOIAIIMM BEILIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYEHHBIX M OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K APYTOMY, BBINOJHSASA (PYHKIIMN OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPaKTUUYECKOr0 MPUMEHEHHSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHHE TporpaMMbl IO XMMHH CHOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABIECHUS O XHMMUYECKOW COCTaBIISIOLIEH
Hay4YHOU KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOM MPUPOJIbl, IEHHOCTHOIO OTHOIICHHS K HAy4HOMY 3HAHHMIO MU METOJIaM
MO3HaHUs B Hayke. M3ydyeHne XMMHUM MPOUCXOAUT C MPUBIICYEHUEM 3HAHUI M3 paHee M3YYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «Pusmnka. 7 Kiaacey.

[Ipy M3y4eHUM XUMHUH MPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKON HAyKH KakK OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUs, MPAKTUYECKON JAESITEIBHOCTH YEIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIBTYpBI. 3ajada
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUUECKUX MOJIOKEHUH, TOCTYMHBIX O00OOIIEHUII MHPOBO33PEHUECKOTO XapakTepa, s3blka HAYKH, B MPUOOLICHUU K
Hay4HbIM METOJIaM [MO3HAHMSI TPU U3YUEHUH BEILIECTB U XMMUUECKUX PEaKui, B GOPMUPOBAHUY U PA3BUTUU IMO3HABATEIbHBIX
YMEHUM W MX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOW M y4eOHO-HMCCIEeIOBATENIbCKON AESITeIbHOCTH, OCBOCHHM IPAaBHII
0e30macHOro O0paIIeHus ¢ BEIeCTBAMH B TIOBCETHEBHOM JKU3HH.

[Tpu u3yyeHnr XMMUHM Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsI BaXKHOE 3HAUECHUE MPUOOPENH TaKHe LEIH, KakK:



— (QopmMupoBaHHE HWHTEIIEKTyaJIbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K CamMo0Opa3OBaHHIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO PEIIEHUH, CHOCOOHOM aJaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaIpaBJIECHHOCTh O0YYEHHUS HAa CUCTEMATHYECKOe MPUOOIIEHNE 00YYaIoIUXCsl K CaMOCTOSITEIbHON MMO3HABATEIbHON
JEeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecrnieueHne YCIOBUM, CIIOCOOCTBYIOMUX MPUOOPETEHUIO OOYYAIOIIMMHUCS OMBITa Pa3HOOOPA3HOW ACSITEIBHOCTH,
MMO3HAHHUS U CaMOIIO3HAHMSI, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JIESITEIIBHOCTH;

— dopmupoBaHue oOlIeH (PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHCJIE€ YMEHUU OOBACHSTH U
OLICHUBATh SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIOJb3Ys 3HAHUSI U OTIBIT, MOJYUYEHHbIE MPU U3YYCHUH XUMUU, TPUMEHSTh UX TIPU
pelIeHry NpooJieM B MOBCETHEBHOM XKU3HU U TPYJIOBOM I€ATEIbHOCTH;

— (hopmupoBaHue y 00y4arolMXCsi TYMaHHUCTHYECKHX OTHOILIECHUW, MOHUMAHUS LIEHHOCTU XUMHUYECKUX 3HAHWUU IS
BBIPAOOTKH 3KOJOTMYECKH LEJIECO00pPa3HOTO MOBEAEHUS B OBITY M TPYJOBOW JESATENBHOCTH B LEISIX COXPAHEHHUS CBOETO
310pPOBbS M OKPYKaroUEH IPUPOJIHON CPENIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHUS
0011eYeI0BEYECKUX IEHHOCTEM, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY IPO(HIIA U HAIIPABIEHHOCTH JaIbHEHIIEro O0y4eHHs.

OO611ee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTasiisier 136
yacoB: B 8 kiacce — 102 yvaca (3 yaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

9 Kiacce

TEMA 1. Beaenue. O01masi XapakTepucTHKA XUMHYECKHUX IJIEMEHTOB M XUMHUYecKknX peakuuii. Ilepmoguueckmid
3akoH u [lepuoanueckas cucrema xumuieckux 3jiemeHToB JI. U. MenpgeseeBa (10 u)

XapakTepucTrKa 3JIEMEHTA IO €ro NMoJIoKeHHI0 B Ilepnommyeckon cucreme xumudeckux sneMeHtoB [[. M. Menneneesa.
CBoiiCTBa OKCHJIOB, KHCIJIOT, OCHOBAHHMII U COJIEM B CBETE€ TEOPUM HICKTPOJIUTUYECKONW IUCCOLMAIMM W OKHUCIICHUS
BoccTaHOBJIeHUA. [loHATHE O mepexomHbIX djeMeHTaX. AMdorepHOCTh. ['eHeTHUECKHil psI TEPEeXOTHOTO JJIEMEHTA.
Ilepnonmueckuit 3axoH U llepuoanueckas cucteMa XUMHIECKUX

aneMeHToB /. 1. Menaeneesa. XuMnuueckass OpraHu3anys )KMBOM U HEKUBOU ITPUPOAbI. XUMHUECKUN COCTaB sipa, MAHTHHU U
3eMHOM KOpPbl. XUMUYECKHUE DJIEMEHTHI B KJIETKaX dUBBIX OPraHu3MOB. Makpo- U MUKpo3JieMeHThl. O000IIeHUE CBEICHU O
XUMHUYEeCKuX peaknusax. Kiiaccudukanus XuMHUIeCKiX peakiyil Mo pa3auvyHbIM MPU3HAKAM: «UUCIIO U COCTAB PEarupyronmx
U 00pa3yloIIMXcs BEIIECTB», «TEIIOBOM 3(PGhEeKT», «HampaBiICHUE», «U3MEHEHUE CTENEHEW OKHUCICHUS DSJIEMEHTOB,
o0Opa3ylolux pearupyronme BelecTBay, «(aza», «HMCHOIb30BaHUE KaraiuzaTopay. [IOHSITHE O CKOPOCTH XHUMHYECKOM
peakiuu. DaxkTophl, BIMUSIONIME HAa CKOPOCTh XUMHUYeCKUX peakuuid. KartammzaTtopel u kKataiu3.  VIHTHOUTOPBHI
AHTHOKCHUJAHTHI.

JeMoHcTpanum.

Paznuunsie popmel Tadnunsl . 1. Menaeneena.

Mojenu aTOMOB 3J1EMEHTOB 1—3 T0 MepuoIoB.

Mogenb CTpoeHUs 36MHOTO 11apa (MOoMepeuHbId pa3pes).

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU OT NPHUPOJbI PEATUPYIOLINX BEIIECTB.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMU OT KOHLIEHTPALIMK PEArUpPYyIOIIMX BEIIECTB.

3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIK OT TIOMAIN COPUKOCHOBEHHUS PEArupyIONINX BEIIECTB («KKUTISIIIUMA CIIOM»).
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEeakluu OT TeMIEepaTypbl pEearupyrolux BEHIECTB. | 'OMOT€HHBI U TeTepOreHHBIN
KaTaJu3bl.

depmeHTaTHBHBIN KaTanu3. HrnOupoBanue.

JlabopaTopHbie onbIThI. 1. [lonydeHne ruipokcua HMHKA U UCCIIEIOBAHUE €TI0 CBOMCTB.
2. MogenupoBanue nocrpoenus [leproanueckoit cucteMbl Xumudyeckux 3neMeHToB J[. . Menneneesa.
3. 3amelieHue xene3oM Meau B pactBope cynbgara meau (11).



4. 3aBUCUMOCTh CKOPOCTH XMMUYECKOUN PEAKIMU OT MPUPOAbI pearupyrollnX BEIIeCTB Ha MPUMEPE B3aUMOICUCTBUS KUCIIOT C
METAJIAMH.
5. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON pEakiMu OT KOHIIEHTpAllMd PEarupyrolux BEHIECTB Ha MPUMEPE B3aUMOJCHCTBUS
[IMHKA C COJITHOU
KHCJIOTOM Pa3IMuYHON KOHLIEHTPALIUH.
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLMU OT ILIOIIAJAN COMPUKOCHOBEHHUS pEArUPYIOIINX BEIIECTB.
7. MoenupoBaHUE «KHUIISIIIETO CIIOS».
8. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM PEAKIMU OT TEMIEPATYPhl PEarupyrolIuX BELIECTB HA MPHUMEPE B3aHUMOJECUCTBUS
okcuna meau (II) ¢
PacTBOPOM CEPHOM KHCIIOTHI PA3IMYHON TEMIIEPATYPHL.
9. PaznoxkeHue nepokcuaa BoI0po/ia ¢ moMolipio okcuaa Mapranua (IV) u karanassi.
10. O6HapyxeHue Karajga3bl B HEKOTOPBIX MUILEBBIX MPOAYKTAX.
11. NurubupoBaHue B3auMOACHUCTBUS KUCIOT C METAJUIAMU YPOTPOITMHOM.

TEMA 2. Merasibl (16 )

[Tomoxenne wmeramwioB B Ilepuommueckon cucreme xumuueckux diemeHToB JI. M. Menaeneesa. Meraiumnueckas
KpUCTaJUTMUECKasi pelieTka W MeTauimueckass Xxumudeckas cBsizb. OOmue Qusnyeckue cBoiicTBa MeTamuioB. CIUlaBbl, UX
CBOWMCTBA M 3HayeHHWE. XMMHYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEIICH, 4 TAaKXKE B CBETE€ HMX IOJIOKECHUS B
AIEKTPOXUMHUYECKOM PsTy HampspKeHHi mMetamuioB. Koppo3usi MeTasioB u crmocoObl 00pbObI ¢ HEe. MeTalisl B pUpo/IE.
OO6mume crnocoObl UX MOTyYSHUS.

OO0mas XxapaKkTepuCcTHKA MIEJ0YHBIX MeTal10B. MeTaisl B ipupoje. Obiue cnocoOsl ux noigyueHus. CTpoeHHuE aTOMOB.
[Ilenounbie METAIIIBI — MPOCTHIE BEIIECTBA. BaxkHeHIIne COeTMHEHUS IIETOYHBIX METAJNIOB — OKCHU/IbI, THAPOKCHU/IBI U COJTU
(x7mopubl, KapOOHATHI, CYNb(ATH, HATPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOAHOM X03siicTBe. KanuiiHble ynoopeHus.
O01mas xapakTepucTUKA 3JIeMeHTOB r1aBHoM noarpynnsl Il rpynnei. Ctpoenue atomos. [l{enoyno3emenbHbIE METAILTBI
— TpOCTHIC BemlecTBa. BaxxHelie cCoeTMHEHUS METOYHO3EMETbHBIX METAIIOB — OKCHUJIbI, TUIPOKCUJIBI U COJTH (XJIOPHIBI,
KapOOHAaThl, HUTPATHI, CyIb(haThl, pocdaTsl), UX CBOWCTBA U IPUMEHEHUE B HAPOJIHOM XO3SHCTBE.

Amwomunui. CTpoeHue aroma, GU3nYecKue 1 XMMUYECKUe CBOMCTBA MPOoCToro BeriecTBa. CoeIMHEHUS aIFOMUHUSI — OKCH/]I
U THIPOKCHU], NX aM(oTepHbIil xapakTep. Baxkneitmme conu amomunns. [I[puMeHeHne amoMIUHUS U €T0 COSTMHEHU.
Kene3o. Ctpoerne atoma, GU3HUECKHE U XUMUYECKHAE CBOMCTBA MPOCTOTO BemiecTBa. [ enernueckue psnbl Fe2+ u Fe3+.
Baxueumue

COJIM JKeJie3a. 3HAUCHUE JKeJie3a U €ro COeIMHEHUH JJIsl HPUPObI K HAPOJHOTO X035 CTBA.



JeMmoncTpanuu. OOpa3ibl MIETOYHBIX U IETOYHO3EMENIbHBIX MeTaJuI0B. O0pa3Lkl cr1aBoB. B3auMoaeiicTBue HaTpus, JIUTUS
M Kanbuus C BOAOW. B3ammonencTBHe HATpHUs M MarHus C KHCJIOPOJOM. B3anmmonencTBHe METAIOB C HEMETAIIAMU.
[Tonyuenne runpokcunos xenesa (I1) u (I11).

JlabopaTopHbIe ONbITHI.

12. B3anumoeiicTBUE pacTBOPOB KHUCIIOT U COJIEN C METaJIaMHU.

13. O3HaKOMIIEHHE C pyJaMH KeJie3a.

14. OxpamBaHue MIAMEHU COJISIMU IEJIOYHBIX METAJIOB.

15. B3anmoenicTBue Kaiablys C BOJIOM.

16. ITomyyeHune ruApPOKCHUIA KATTBIUS U UCCIEAOBAHUE €r0 CBOKCTB.

17. IlomyyeHune THAPOKCHUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

18. B3aumoaencTBue xemnesa ¢ COITHOW KUCIOTOM.

19. I[Tonyuenne runpokcuaos xeinesa (I11) u (I11) u u3yueHue ux CBOMCTB.

INPAKTHYECKASA PABOTA Ne 1. PEHIEHUE 3KCIIEPUMEHTAJIBHBIX 3A/TAY 11O TEME «METAJLJIBI U
NX COEAUHEHU S

TEMA 3. Hemerauinl (25 4)

OO6mas xapakTepuCTHKa HeMeTauIoB: nojioxkeHue B Ilepromnueckoit cucteMe xumuueckux anemeHToB JI. M. Mennaeneena,
OCOOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpHUIIaTENbHOCTh (D0) Kak Mepa «HeMeTaITUIHOCTY, psia D0. Kpucrammmueckoe
CTPOCHHE HEMETANIOB — IMPOCTHIX BeleCTB. AutoTponus. @uznueckue cBONCTBa HEMETAIOB. OTHOCUTENBHOCTD OHSATUN
«METAJD) U «HEMETAILI.

Boaopoa. [Tonoxenue Bogoposa B [lepuoanueckoit cucteMe xumuueckux sneMeHToB [[. . MenaeneeBa. CTpoeHue atoma u
MoJieKyJbl. Du3nueckue 1 XMMUYeCKUe CBOMCTBA BOAOPOA, €ro MOTYyUYEeHUE U MPUMEHEHHUE.

Bonxa. Ctpoenue mosiekynsl. Bogoponnas xumudeckas CBsizb. DU3MYECKUE CBOMCTBA BOABI. AHOMAIUM CBOMCTB BOJBI.
Iuapodunbabie U THAPO(OOHBIE BemiecTBa. XUMUYECKUE CBOWCTBA BOJbI. KpyroBopoT Bojbl B mpupoje. Bomoouucrka.
Abspanust Bojbl. beiToBbIe PrIBTpBl. MUHEpanbHbIE BOJBI. JUCTHIINIUpOBaHHAS BOJA, €€ TIOJIyYeHHE U TPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. IIpocTeie BeliecTBa U OCHOBHBIE COCIMHEHUS] TallOT€HOB, UX
CBOMCTBA.

Kpatkue cBeaenus o xiope, 6pome, hrope u nojae. [IlpumeHeHne rajJoreHOB M MX COSIUHCHUN B HAPOJHOM XO3SIHCTRBE.

Cepa. Ctpoenue atoMa, aJsIOTPOTHS, CBOMCTBA U MpUMeHeHne poMOudeckoit ceprl. Oxcunbl cepsl (IV) u (VI), ux nmonydenue,
cBolcTBa U mpumeHeHne. CepHasi KUCJIOTa M €€ COJIM, UX NPUMEHEHHE B HapoJHOM Xo3siiicTBe. [Ipom3BoacTBO cepHO
KHUCJIOTHI.



A3ot. CTpoeHure aToMa 1 MOJIEKYJIbI, CBOMCTBA IPOCTOT0 BelIeCTBA. AMMUAK, CTPOEHUE, CBOMCTBA, ITOJYyYEHUE U IPUMEHEHHE.
Conu amMoHust, ux cBoiictBa u npuMenenue. Okcunbl azota (II) u (IV). A3zoTHas kucnora, ee CBOWCTBAa M NMPUMEHEHUE.
HutpaThl 1 HUTPUTHL, IpOOJIEMa UX CONEPKAHUS B CEIbCKOX035MCTBEHHON MPOYKUHUH. A30THBIE YIOOpEHUS.

®ocdop. CtpoeHue aToma, aNIOTPOIKA, CBOMCTBA O6eoro u KpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHbIE COECIMHEHUS:
okcun pocdopa (V) u oprodocdopnas kucnora, pocharsl. DochopHbie y1o0peHUsI.

¥Yraepoa. Ctpoenue aToma, alJIoTponus, cBoicTBa Moaudukanuii, npumenenue. Oxcuasl yraeposaa (I1) u (IV), ux cpoiictsa
u npuMeHeHune. KapOoHaThl: KalbIUT, COAa, MOTAI, UX 3HaYECHUE B IPUPOE U KU3HU YETIOBEKA.

Kpemnuii. Ctpoenue aTroma, KpUCTaNIMYECKUM KPEMHUM, ero cBoicTBa 1 mpuMeHeHue. Okcua kpemuus (IV), ero mpupoasie
pa3HOBUAHOCTH. CunMKarbl. 3HAYEHUE COCIUHEHUN KPEMHUS B KMBOW M HEXUBOW mpupoie. IloHATHe O CUIMKAaTHOU
MPOMBIIUIEHHOCTH.

Jemoncrpanmun. OOpa3ipl rajJoreHoB — MPOCTHIX BeliecTB. B3auMopeicTBHE TaJloreHOB C HAaTpUEM, C ATFOMUHUEM.
BriTtecHenue xjopoM OpoMa wiM HoJa U3 PacTBOPOB WX cosiel. B3aumojelicTBue cepbl ¢ MeTaulaMH, BOJOPOJOM U
KUcaopoAoM. BzaumopeiicTBUEe KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ MeAbto. [loryoieHue yriem pacTBOPEHHBIX
BEIIIECTB WJIU Ta30B. BoccTaHOBIEHHE MEIU U3 €€ OKCUJIa

yraeM. O0pa3ibl IpUPOAHBIX COEAUHEHUH XJI0pa, cephl, (hochopa, yriaepoaa, kpeMaus. O0pa3ubl BAXKHEUIIUX 151 HAPOJIHOTO
X035IUCTBA CyJb(aTOB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ilbl CTEKIIAa, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONbITHI.

20. ITomydyeHue u pacrio3HaBaHUE BOJIOPO/IA.

21. UccnenoBanre NOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

22. PacTBOpeHUE NIepMaHranara Kajaus Wid MEIHOTO Kyrlopoca B BOJIE.

23. I'unpatanus o6e3BoxkeHHOrO cynbdarta meau (II).

24. I3roToBJI€HME TUIICOBOTO OTIEYaTKA.

25. O3HaKOMJIEHHE C KOJUIEKIMENH OBITOBBIX (PUIIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM MUHEPAIBLHOW BOJIBI.

27. KauecTBeHHas peakiysl Ha TaJIOTEHU]T UOHBI.

28. ITonyueHue v pacrno3HaBaHUE KUCIOPOA.

29. I'openue cepbl Ha BO3AYXE U B KUCTIOPOJE.

30. CpoiicTBa pa30aBIeHHON CEPHON KUCIIOTHI.

31. N3yuenue CBONCTB aMMuaKa.

32. Pacnio3HaBaHue coyieil aMMOHUS.

33. CpoiicTBa pa30aBiIeHHON a30THOW KUCIOTEHI.



34. BzaumoaeiicTBHE KOHLIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJBIO.

35. T'openne pocdopa Ha BO3ayXE U B KHCIOPOJIE.

36. PacnioznaBanue ocdaTos.

37. T'opeHue yrisi B KUCJIOPOJIE.

38. [lomydeHue yroibHOM KUCIOTHI U U3yYEHUE €€ CBOWCTB.

39. Ilepexoa kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue ruipokapOoHaTa HaTpHUsl.

41. IlomydyeHue KpEMHEBOM KHCIIOTHI U U3YUEHUE €€ CBOMCTB.

IMPAKTHYECKASI PABOTA Ne 2 «IIOJJYYEHUE BOJOPOJIA M U3YUYEHHUE EI'O CBOMCTB»
IPAKTUYECKASI PABOTA Ne 3 «(IIOJTYYEHUE KUCJIOPOJIA U U3YUEHUE EI'O CBOMCTB»
INPAKTUYECKASI PABOTA Ne 4 «(ITIOJTYYEHUE AMMUAKA U U3YYEHUE ET'O CBOUCTB»
IPAKTUYECKASI PABOTA Ne 5 «IIOJIYYEHUE YTJIEKUCJIOTO I'A3A U U3YUEHUE EI'O CBOHUCTB»
INPAKTHYECKASA PABOTA Ne 6 «PEHHEHUE DKCIIEPUMEHTAJIBHBIX 3AJIAY 110 TEME «<HEMETAJLJIbBI
IV-VII TPYIIII U UX COEAUHEHUS»

TEMA 4. [lepBonayajibHbIe NMPeACTABICHUSA 00 OpraHnvyeckux BemecTBax (6 u)

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHUX yriepojaa (MeTaH, 3TaH, STHIEH, alleTUJICH,
3TaHOJI, MNIMLEPHH, YKCYyCHas KUcioTa). Mx coctaB n xumnueckoe crpoenue. [loHsaTue o 6MoJ0rnueck BaKHbBIX BELIECTBAX:
KHUpax, Oenkax, yrieBoJax — U UX POJIH B KU3HU yesoBeka. MaTtepuanbHoe

€UHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCIUHECHUM.

TEMA 5. Pe3epBHoe Bpemsi. [loBTopeHue u 06001eHne 32 KypC OCHOBHOM IIKOJIbI. (3 4)



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBLI 110 XMMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAThl OCBOEHUS IPOrPaMMbl OCHOBHOT'O OOIIETO0 00pa30BaHUs JOCTUTAIOTCS B X01¢ 0OyUYEHUsI XUMHUH B
€IMHCTBE y4e€OHOW M BOCIMTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMHU U
TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMH B 00IIIECTBE MPaBUIaMHU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MpoIieccaM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTh O0YUYAIOIMINXCSI PYKOBOJCTBOBATHCSI CHCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX
OpHUEHTALMN U PACIIUPEHUE OTbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) mIaTpHOTHYECKOT0 BOCTIMTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KyJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJIEINI0, TOHUMAaHUs 3HAYCHUS
XUMUYECKON HAyKW B KU3HH COBPEMEHHOro OOIIECTBA, CIIOCOOHOCTH BIAJETh AOCTOBEPHOM HH(pOpMaIMel 0 NepenoBbIX
JOCTUKEHUSIX U OTKPBITUSAX MUPOBOW U OTEUECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTPONUCTBE MUpa U
00111eCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEJICTAaBICHUS O COIMAIBHBIX HOPMax M TMPaBUIaX MEXIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHHKATHBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIEI0BATEIbCKOW, TBOPUECKONH M JAPYTrUX BHUAAX ACSITEIHHOCTH,
TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM JAESTEIbHOCTU MPH BBIIOJHEHUU YUYEOHBIX, MMO3HABATENbHBIX 3a/1ay, BBHIOJHEHUU
XUMHUYECKUX IKCHEPUMEHTOB, CO3JJaHUM YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO U B3aUMOIIOMOILM B MPOLIECCE
ATOU y4eOHOU 1eATETHbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEeakIH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU U COCTABIIAIOIIME OCHOBY JJIsi MOHUMAaHMs CYHIHOCTH HAyYHOW KapTHUHBI MHUpa, IPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOIBI, B3aMMOCBS3SIX UYEJIOBEKa C MPUPOJHOW CpeAOd, O POJIU XUMHH B TIO3HAHUU JTHUX
3aKOHOMEPHOCTEM;

MO3HABATEJbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJY4YEHHE HOBBIX 3HAHUH MO XMMHUU, HEOOXOIUMBIE NJsi OOBSICHEHUS
HaAO0JII0JJaeMBIX MPOLIECCOB U SIBJICHMM, MMO3HABATEIbHON, HH(POPMAIIMOHHON U YUTATEIbCKOW KYJIbTYphl, B TOM YHCJI€ HAaBBIKOB



CaMOCTOSITEJIbBHOM pPaboThl C Y4E€OHBIMU TEKCTaMHU, CIPABOYHOM JIUTEPATYpPOM, MOCTYMHBIMH TEXHUYECKHUMHU CpPEJACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYUYEHUIO W MO3HAHMIO, JIIOO03HATEIFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MMPOCKTHOW U
HCCIIEI0OBATEILCKOM IESITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS 00yUYEHUS B TAJIbHEHIIIEM;

4) dbopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 >KU3HU,
OCO3HAHHWE TOCIEIACTBUN U HETPHUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOToJIsl, HAPKOTUKOB, KYpEHUs), HEOOXOIUMOCTH
coOJTI0/IeHUs TTpaBUJI 0€30MACHOCTH TIPH OOPAICHUH ¢ XUMUYSCKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) Tpy10BOT0 BOCIIUTAHMS:

HHTEpeC K MPaKTUUYECKOMY M3yUCHHIO TTpodeccuii U Tpyaa pa3IMuHOIO PoJia, YBaXKEHUE K TPYAY U pe3ysbTaTaM TPYI0BOH
NEATEeIbHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMHHU, OCO3HAHHBIA BBHIOOP WHAMBUIYATHHOU
TPAEKTOPUU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX UHTEPECOB U CLIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB
1 TIOTPEOHOCTEH, YCIEITHOM MpodeCCHOHATBHOM AEATEILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHUM, TOTOBHOCTD aJallTUPOBATHCS
B MPO(eCCUOHAIIBHOMN CPEJIC;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11eJ1ecO000pa3HOe OTHONIIEHUE K TMPHUPOJIC€ KaK MCTOYHUKY KU3HM Ha 3emMiie, OCHOBE €€ CyIIECCTBOBAaHUS,
MMOHMMAaHUE IIEHHOCTU 3J0POBOT0 M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (DH3UUECKOMY U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOIOJCHMS MpaBU 0€30MacHOTO IMOBEJICHHS MPHU padOTe ¢ BEIIECTBAMH, a
TaK>K€ B CUTYaLUSAX, YTPOKAIOIIUX 3JI0POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble TIPU U3YYCHUU XUMUH, IJI1 PEUICHUs 3a/ad, CBSI3aHHBIX C OKpYXKaroliei
MPUPOJHON CPENOi, NJis MOBBIMICHUS] YPOBHS DKOJOTHYECKOW KYJIbTYPhI, OCO3HAHUS TJIO0AJBLHOTO XapaKTepa SKOJOTMYECKUX
npo0JieM U MyTell UX pelIeHUs] MOCPEACTBOM METOJIOB XUMHH, YKOJIOTHUYECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM Y COLIMATILHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocTtaBe MmeTanpeaMeTHbIX pe3yIbTaTOB BhIACIISIIOT 3HAYMMBbIE JIJ1s1 (POPMHUPOBAHUS MUPOBO33PEHUS O0IICHAYYHBIC TTOHATHUS
(3aKoH, TeOpUsl, MPUHITUI, TUTIOTE3a, (PaKT, cUCTEMA, TPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHHWM U3 ITHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O 1IETOCTHON



HAy4YHOW KapTUHE MUpPA, U YHUBEpPCAIbHbIC YueOHbIE NEeHCTBUS (IT03HABATE/IbHBIC, KOMMYHUKATHUBHbBIC, PETYJISATUBHBIE), KOTOPHIC
o0ecreuynBarOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU JAESTETHHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue a1eiicTBHA:

YMEHMS UCIIOJIB30BATh MPUEMBI JIOTUUECKOT'O MBIIIJIEHUS TIPU OCBOCHUM 3HAHUM: PACKPBHIBATH CMBICII XUMUYECKUX MOHATUN
(BBLACIATh, MX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTUMHU MOHSATHUSIMHU), UCIOIL30BaTh MOHATHUS IS
OOBSCHEHHS OTHEIBHBIX (DAaKTOB W SIBJICHHUH, BRIOMPATh OCHOBAHUS W KPUTEPHH IS KIIaCCHU(PUKAUA XUMHYECKUX BEIIECTB U
XUMUYECKUX PEaKlMii, yCTaHaBIMBAaTh MPUYUHHO-CIEICTBEHHBIC CBA3U MEXAY OOBEKTaMU H3YyUYEHHS, CTPOUTH JIOTMUYECKHUE
paccyxaeHus (MHIYKTUBHBIC, ICYKTUBHBIC, TT0 aHAJIOTHUH ), JIeJaTh BBIBOJIBI M 3aKTFOUCHUS,;

yMEHHE IPUMEHSITH B IPOIECCE TO3HAHUS MOHATHUS (MPeIMETHBIE U METaNPEIMETHBIC), CAMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH,
HCIIOJB3YEeMbI€ B XUMHH, MIPEOOPA30BLIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIE MPEICTABICHUS — XUMHUYECKUM 3HAK
(cuMBOJI BIIEMEHTa), XUMHUYecKast (hopMyJia U YpaBHEHHE XUMUUYECKON peakiiuy — MPU PEIIeHUH yueOHO-TI03HaBaTEbHbBIX 3a/1ad4,
C Y4€TOM ATHUX MOJCIBHBIX IPEJACTABICHUH BBISBIATh M XapaKTePHU30BaTh CYIIECTBEHHBIC NMPU3HAKU H3yYaeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUHA, BBIABISATH OOIHME 3aKOHOMEPHOCTH, IPUUMHHO-CIEJICTBEHHBIC CBS3U U
MIPOTUBOPEYMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiegoBarTe/ibCKHe JAeiiCTBUS.

YMEHHUE MCIOJb30BAaTh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B KA4ECTBE OCHOBBI IS
(hopMUPOBaHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIM;

MPUOOPETEHHUE OIBITA 10 TUTAHUPOBAHUIO, OPTaHU3aIlUH U MPOBEICHUIO YUSHHUUECKUX dKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh
3a XOJO0M MpOoIecca, CAMOCTOSATEILHO MTPOTHO3UPOBAThH €r0 pe3yyibTaT, POopMyIUpoBaTh 000OIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEJIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHATU3UPOBATH M HMHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUIOB M (OpM TMPEACTABICHHUS,
MOJIy4aeMyH0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpATypa XUMUYECKOTO COJACPKaHUA, CIPABOYHBIC MOCOOHUS,
pecypcel IHTEpHETA), KpUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POpMAIIHIO;

YMEHHE TPUMEHATHh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE M O0TOOpEe MH(GOPMAIUK M COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOJMMBIX IS BBIIOJTHEHHUS! yU4EeOHBIX M TMO3HABATENBHBIX 3a7a4 ONPEACIEHHOTO THIIA, MMPUOOPETEHUE OMbITa B 00JIaCTH
MCIIOJIH30BaHUsI HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUMN, OBJIAZICHUE KYJIbTYpOH aKTUBHOTO UCTIOIH30BAHUS PA3THUHbIX



MOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANIbHYIO (OpMY MpeACTaBieHUS WHGOpPMAIMKM U WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMH CXeMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 uX KOMOWHAIUSMU;

yYMEHHE UCTIOJIb30BaTh U aHAJTM3UPOBATH B Mpoliecce yIeOHOM U NCCIeI0BATEIbCKON IEATEIbHOCTH HH(OPMALIUIO O BIUSIHUN
IIPOMBIIIIEHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIeH MPUPOTHON Cpeibl.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

YMEHUS 3a7]aBaTh BOMPOCHI (B X0J/1€ AWAIoTa U (MJIM) AUCKYCCUH) TIO0 CYIIECTBY 00CYKIaeMOl TeMbl, (popMyInpoBaTh CBOU
MPEIJIOKEHHUS] OTHOCUTENIBHO BBITTOJIHEHHSI PETIOKEHHOM 3a1a4H;

YMEHUS MPECTABIATh MOIYYEHHBIE PE3YyJIbTaThl TO3HABATEILHOMN JEATEIbHOCTH B YCTHBIX U MHUCbMEHHBIX TEKCTaX; J€JaTh
NPE3CHTALMIO PE3YJIbTaTOB BBINOJIHEHUS XMMHUYECKOTO 3KCIepuMeHTa (1ad0opaTOpHOrO OmbITa, JIAOOpPaTOPHON paboThI IO
HCCJIETOBAaHUIO CBOWMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHUS YY4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHON M UCCIEA0BATEIbCKON A TENbHOCTH
IIpU PELICHUU BO3HHUKAIOIIMUX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB W COrJacoBaHUs MO3uLUN (0OCyXkaeHHs, OOMEH
MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJAWMHALMS COBMECTHBIX JEHCTBHI, OIPEACIICHHE KPUTEPHEB I10 OLEHKE KauyecTBa
BBITIOJTHEHHOM pabOThI U JpyTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBHUSA:

YMEHUE CAMOCTOSITENBHO ONPENEIsATh LETU JEATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJUPOBATH W MpHU
HEO0OXOJAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb, BbIOMpaTh HauOosiee 3(P(EKTUBHBIE CHOCOOBI pEIICHUS Y4YEOHBIX U
II03HABATEJIbHBIX 33]1a4, CAMOCTOSATEIBHO COCTABIISITH MIIM KOPPEKTUPOBATH MPEIOAKEHHBIN aITOPUTM JIEUCTBUI TPU BBIIOJHEHNUN
3aJlaHuil ¢ y4€TOM TOJIy4eHHsI HOBBIX 3HAHUI 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsAX, OLICHUBAThb COOTBETCTBUE
MOJIyYEeHHOTO pe3yJbTaTa 3asiBICHHOW LIEJTH, YMEHHE HCIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUU
3alaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO 00SI3aTENIBHOTO COJEP)KaHUs, YCTAaHOBJICHHOIO JaHHOU (enepanbHON
paboueil MporpaMMoii, BBIICNIAIOT: OCBOCHHbBIE O0YUYAIOUTUMUCS HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, CIelIM(PHUECKHe
IUTSl IPEIMETHOM 00acTH «XUMHUS», BUIBI ACSITEIBHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETALINH, PE0Opa30BaAHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koniy oOyuenus B 8 kjiacce mpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTDH Y
00y4aroIuXxcst yMEHHIA:



PacCKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IOHSATHWA: aTOM, MOJIEKYJId, XUMHUYECKHM IJJIEMEHT, IPOCTOE BEIECTBO,
CJIO)KHOE BELIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENbHAs aTOMHAs M MOJIEKYJspHas
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI MAcca, MaccoBast 10JIsl XMMUYECKOT0 JJIEMEHTA B COEAMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peakuus,
KJIacCU(PUKAIUs peakuil: peakluu COeIMHEHUS, PEAKIUY Pa3JIoKEHUs, pEaKllMu 3aMEILLEHUs, PEaKIIM OOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKLMH, TEIUIOBOM 3((EKT peakiuu, siApo aToMa, dJICKTPOHHBIA CIIOM aToMma, aToMHas OpOUTAalb,
paauyc aToma, XMMUYECKasl CBA3b, MOJSPHASI U HEMOJISIpHAs KOBAJEHTHAs CBS3b, MOHHASA CBA3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J0JI BellecTBa (MPOLICHTHAS] KOHIIEHTPALIHsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATUI U IPUMEHATH 3TU IOHATHS MPU OIMCAHUH BEIIECTB U UX
IIPEBPAILICHU;

HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJI COCTaBIEHUS (DOPMYJI BEIIECTB U YPABHEHHN XUMUYECKHUX PEAKIIUN;
ONpENENsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTENEHb OKHUCIEHHUS 3JIEMEHTOB B OMHApHBIX
COEIMHEHMSIX, TPUHA/JIEKHOCTD BEILIECTB K ONPENEIEHHOMY Kiaccy COeIMHEHHH o GopmynaM, BUI XUMUYECKOU CBS3U
(xoBaJIeHTHAs! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpeiBaTh cMmbici Ilepumoanueckoro 3akona JI. M. MenneneeBa: NE€MOHCTPUPOBATh ITOHUMAHUE NEPUOINYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MOJOXKeHusa B llepuogunyeckoil cucteme, 3aKOHOB COXpaHEHUs
Macchbl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONHUCHIBATh M XapakTepu3oBaTh TaOiaMuHyio ¢opmy Ileproanueckoit cUCTEMBbl XMMHYECKHMX 3JIEMEHTOB: pa3jinyaTh
NMOHATHSl «rJiaBHas moArpynmna (A-rpynma)» u «mnobouHas noarpynna (b-rpymma)», manbie u OoJblliie TEPUOIBI,
COOTHOCUTh 00O03HA4YeHMs, KOTOpble MMeroTca B Tabnuue «llepuoanueckas cuctema xuMuyeckux snemeHtoB J[. WM.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj sapa, oliiee
YHCJIO AJIEKTPOHOB U PACTIPEIEICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMUYECKUE peaKkUuu (10 YUCIy U COCTaBYy
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, O TEIUIOBOMY 3D (DeKTY);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXK/as ONUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPALIEHUN B Pa3JIUYHBIX YCIOBUSAX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAacChl BELIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO AJIEMEHTa MO
dbopmMyIie coeTMHEHIS, MACCOBYIO JTOJTIO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHCHHUIO XUMUYECKOHN PEAKIIHH;

MPUMEHSATh OCHOBHBIC OIEpPAllid MBICIUTEILHON NEATeIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 000O0IIeHue,
CHUCTEeMAaTH3aIMIO0, KJIACCU(UKAIUIO, BBISBICHUE TPUYMHHO--CJICICTBEHHBIX CBS3€H — JJIsI U3yUYCHHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAay4YHbIC METO/ABl IIO3HAHUS — HaAOIIOJCHUE, HU3MEpPEHHUE, MOJICIUPOBAHUE,

AKCIEPUMEHT (PeanbHbIN U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIaM TOJB30BaHUS XWMHUYECKOM MOCYAOW M JabOpaTOpHBIM O0OpYyJOBaHHEM, a TaKKe IpaBHUIIaM
oOpallleHus! C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBITOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB IO
HOJIyYEHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB (BOJOPOAa U KUCIOPO/1a), IPUTOTOBICHUIO PACTBOPOB C OIPEIEAEHHON
MaccoBOM J10JIeil paCTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MIPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI TI0 paclIO3HABAHUIO
PAcTBOPOB LIEIOYEH U KUCIOT € MMOMOILBIO HHAUKATOPOB (JIakMyc, (heHON(PTaIenH, METUIOPAHXK U IPYTHUE).

K xoHIy oOyueHus B 9 KJacce IpeaIMETHbIC pe3y/IbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaKaTh C(HOPMHPOBAHHOCTH Y
0oOy4Jaronnxcst yMEHUM:

PACKPBIBATh CMBICII OCHOBHBIX XMMHWYECKHUX TMOHSATHUM: XUMHYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIAa, MOH, KaTHUOH, aHWOH,
IIPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHCJICHHS, XUMHYECKas
peakius, XUMHYECKas CBs3b, TEIUIOBOM »(hPeKkT peakuuu, MoJib, MOJSIPHBIM 00BEM, PacTBOP, IJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS TUCCOLMAIIUS, PEaKIIMK HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUECKOE paBHOBECHE,
obpatuMmble W HeoOpaTUMbIC PEAKIMH, OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, OKHCIHUTEIh, BOCCTAHOBHUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJFIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasl CBSA3b (KOBAJICHTHAsS, MOHHAS, METANTNYECKas),
KPUCTAJJIMYECKAas PEIIETKA, KOPPO3UsI METAIUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pEaKIMu, MPEAEIbHO JOMyCTUMAas
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSITh 3TH MOHATHS IPU OMMCAHUU BEILIECTB U UX
MpEBPALICHUM;

HCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUS (hOPMYIT BEIIECTB M YPAaBHEHUNM XUMUYECKUX PEAKITUH;
ONpPEAEATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKUX OHJIEMEHTOB B COCIMHEHMSX PA3JIMYHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMPEAeIEHHOMY KJIACcCy COSMHEHUM Mo popMysiaM, BUJl XUMHUUYECKOM CBS3U (KOBaJICHTHAs,
MOHHAs, METAJUTMYECKasi) B HEOPTraHUYECKUX COCAMHEHUX, 3apsij MOHA MO0 XUMUYECKOH (opmyre, xapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIMHECHUN, TUIT KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIIECTBA;



packpbiBaTh cMmbici Ilepuonnueckoro 3akona Jl. M. MenaeneeBa u A€MOHCTPpUPOBATh €r0 MOHMMAaHUE: OMHUCHIBATH U
XapakTepu3oBaTh Ta0IMUHYI0 (popmy lleproanyeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB: PA3IMYaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpynna)», Mansie 1 O0JbIIME NEPUOJIBI, COOTHOCUTh 0003HAUEHHUS,
KOTOpbIE MMEIOTCS B TEPUOJUYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps siipa, 00IIee YUCIIO SJIEKTPOHOB U PACIPEACICHUE UX MO 3JIEKTPOHHBIM CIIOSIM), OOBIICHATH
o01IMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIMHEHHI B IMpEJAesiax MaJIbIX MEPUOJIOB U IJIaBHBIX
MOATPYIII C YYETOM CTPOCHHUSI KX aTOMOB;

KJIaCCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA, XUMUYECKUE peakluuu (M0 YHCIy U COCTaBy
YYacCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIUIOBOMY 3 (EKTy, MO HM3MEHEHHIO CTENEHEH OKMUCICHHUS XUMHUYECKHX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTH) OOIIME M CHEUUPUYECKHE XUMHUYECKHE CBOWMCTBA MPOCTHIX M CJIOKHBIX BEILECTB,
MOATBEPKask ONMCAaHUE NPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHCIOT, IIEJIO0YEd M COJIEH, IOJIHBIE W COKpAaIEHHBIE
YPaBHEHHUSI PEaKIMi MOHHOTO OOMEHa, YpaBHEHUs PEakIUil, MOATBEPKIAIOIIUX CYIIECTBOBAaHUE N€HETHUYECKON CBSI3U
MEXAY BEIECTBAMM PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMA MOCPEICTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKLIN;

IPOTrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTM NPOTEKAHUS XUMHYECKUX
[PEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA 10
(dopmMyIe coeIMHEHMsI, MACCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO XUMUYECKOHN PEaKIINH;
coOJII01aTh MPaBUJIA MOIb30BaHUA XUMHUECKOU MOCYA0U U 1a00paTOpHBIM 000PYI0BAaHUEM, A TAKKE MTpaBuiIa 0OpanieHus
C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMHU 10 BHIMOJIHEHHIO JTJAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJYYEHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIACKUCIIOTO Ta3a);

IPOBOJUTH PEAKIUH, MOJITBEPHKAAIONINE KAYECTBEHHBIN COCTAaB pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM
XJopua-, OpoMua-, Hoaua-, kapoonar-, docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



e TMPHUMEHSITh OCHOBHBIC OTNEpaIllid MBICIUTEIBLHOW NeATEeIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3AINIO, BBHISBIICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€d — JJIsI M3YYCHHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKIuii, €CTEeCTBEHHO-HAYYHBIC METONbI TO3HAHWS — HAONIOJCHHWE, W3MEpPEHUE, MOACIUPOBAHUE, DKCIICPUMEHT
(peasIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
H(ppoBbIe
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Kourpoabubie IIpakTuyeckue (itcpp )
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
11 [ToBTOpEeHMe U yriaydieHne 3HaHUH OCHOBHBIX 1 bu6nuoreka [IOK
' pazziesnoB Kypca 8§ kjiacca https://m.edsoo.ru/7f41a636
12 Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema 4 bubmnoreka IIOK
' xuMu4ueckux diemenToB 1. Y. Menaeneena. https://m.edsoo.ru/7f41a636
1.3 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINHA 5 1 bubmiorexa LIOK
' p p https://m.edsoo.ru/7f41a636
Uroro no pazneny 10
Pasznea 2. Merajliibl M X COeTHHEHHUS
bubmmoreka [IOK
2.1 06 i 5
HIHE CBOMCTRA METAIITIOB https://m.edsoo.ru/7f41a636
bu6nuoreka [IOK
2.2 Bakueiimme metan 11 1 1
FIBLH X COCHMHCHIA https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Pa3nen 3. HemeTasibl U HX COeTUHEHUS
bu6nuoreka [IOK
3.1 Bonopon. Bona. 4
Alopoat A https://m.edso0.ru/7f41a636
3.9 OO0mmas XxapakTepuCcTUKa XUMHIECKUX DJIEMEHTOB 3 bubnmoreka [JOK
' VIIA-rpymmst. ['anorenst https://m.edso0.ru/7f41a636
33 OO011ast XapakTepUCTHKA XUMHUECKUX JIEMEHTOB 7 bubmmoreka [IOK

VIA-rpynmnel. Cepa u €€ coeluHeHus

https://m.edsoo0.ru/7f41a636
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3.4 OO01mas XxapakTepUCTHKa XUMUYIECKUX FIIEMEHTOB 7 bubnmoreka [JOK
' VA-rpynmsl. A30T, pocdop U UX COeTUHECHUS https://m.edso0o.ru/7f41a636
35 OO01mas XxapakTepUCTHKa XUMUIECKUX FIIEMEHTOB 10 bubnmoreka [JOK
' IVA-rpynnel. Yriaepoa u KpeMHUH, U UX COEAMHEHUS https://m.edso0o.ru/7f41a636
Hroro no pazneny 31
Paznen 4. IlepBoHayainbHble cBeJeHHs] 00 OPraHUYecKHX BellecTBax
bu6nmoreka [IOK
4.1 Yr1eBo10pobI. 3 https://m.eds00.ru/741a636
bubnnoreka IIOK
4.2 Kucnoponacoaep:xaiiue opraHnyecKkue BelecTBa 2 https://m.edso0.ru/7f41a636
bubnnoreka IIOK
4.3 buonornyecku BaxkHbIE BCIIIECTBa 1 https//medsooru/7f4la636
bubnnoreka IIOK
Hroro o pazzeny 6 https://m.edsoo.ru/7f41a636
Pa3nen 4. Xumus n oKpy:Kapmas cpeaa
41 HoBble maTepuaibl ¥ TEXHOJIOTUN. XUMHAYECKOE ) bubnmnorexka [HOK
' 3arpsI3HEHUE OKPYXKAIOLIEH CPEBI. https://m.edso0o.ru/7f41a636
Hroro no pazneny 2
PesepBHoe Bpems. [loBTOpeHne 1 060011eH1e 32 KypC OCHOBHOM 3
IITKOJIBI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHHOYPOYHOE IIVTAHUPOBAHMUE

9 kJacc
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3YYEeHUsS o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Bubmuoreka ITOK https://lesson.edu.ru/04/09
1 TTOBTOpEHHE HEKOTOPHIX BOIPOCOB 1 https://videoteka.apkpro.ru/chem
Kypca XUMHH 8 KJacca
XapakTepUCTUKA XMMUYECKOTO 1 bubmuorexa ITOK https://lesson.edu.ru/04/09
3JIEMEHTA Ha OCHOBAHHH €T0 https://videoteka.apkpro.ru/chem
2 II0JIOKECHUS B HepnonﬂquKoﬁ CUCTEMC
XuMu4eckux snemeHToB . U.
MenpeneeBa
XapaKkTepHCTHKA XHMHYECKOTO 1 bu6mumoteka LIOK https://lesson.edu.ru/04/09
3 3JIEMEHTA. AMCI)OTepHLIC OKCHUIbI U httDS://Videoteka.apkpro.ru/Chem
TUAPOKCUBI
TTepHoaIecKuii 3aK0H 1 1 bu6mmoteka LIOK https://lesson.edu.ru/04/09
4 IMepuoauyeckas cucTeEMa XMMUYECKHX https://videoteka.apkpro.ru/chem
anemeHToB J. . Menneneena
5 XuMHUeCcKast OopraHuzanus nNpupoabl 1
1 Bubmmoreka ITOK https://lesson.edu.ru/04/09
6 https://videoteka.apkpro.ru/chem
Knaccuukamms XUMHYSCKIX peaKIi
1 Bubmmoreka ITOK https://lesson.edu.ru/04/09
7 https://videoteka.apkpro.ru/chem
CKOpOCTh XMMUYECKOH peakun
8 KaTaJIPISaTOpBI U KaTaJIn3

O06o00IIeHHE U CUCTEMAaTH3alMsl 3HAHUH
9 o TeMe «O0mIas XxapakTepuCcTUKa
XUMHUYCCKHUX DJICMECHTOB U XUMHUYECCKUX
peakuuii»
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Kontponsnas padora mo teme «O0mas

10 XapaKTePUCTHKA XUMUYECKUX
JJIEMCHTOB U XUMHUYCCKUX peaxunﬁ»
TTonosxeHne METAIJIOB B
11 IMepuoanyeckoii cucreme JI.1.
MCHZ[CJ'ICCBEI " CTPOCHUE NX aTOMOB
bubmuoreka ITOK https://lesson.edu.ru/04/09
12 .
du3nYecKue CBOWCTBA METAIIOB https://videoteka.apkpro.ru/chem
bubmuoreka ITOK https://lesson.edu.ru/04/09
13 .
XHMHIecKHe CBOHCTBA METAILIOB https://videoteka.apkpro.ru/chem
bubmuoreka ITOK https://lesson.edu.ru/04/09
14 .
IMony4eHne MeTALIOB https://videoteka.apkpro.ru/chem
bubmuoreka ITOK https://lesson.edu.ru/04/09
15 .
Kopposus MeTanion https://videoteka.apkpro.ru/chem
bu6muoreka ITOK https://lesson.edu.ru/04/09
16 .
11leno4HbIe METATBI https://videoteka.apkpro.ru/chem
bubmuoreka ITOK https://lesson.edu.ru/04/09
17 .
Bepwuuil 1 Maruuit https://videoteka.apkpro.ru/chem
18 bubmmoreka ITOK https://lesson.edu.ru/04/09
11leno4gHO3eMeTbHbIE METAIIIEI https://videoteka.apkpro.ru/chem
19 Bubmmorexa ITOK https://lesson.edu.ru/04/09
AmoMunuii https://videoteka.apkpro.ru/chem
Bubmumorexa ITOK https://lesson.edu.ru/04/09
20 o
CoeuHEeH s ATIOMUHUS https://videoteka.apkpro.ru/chem
21 Bubmmorexa ITOK https://lesson.edu.ru/04/09
Keneso https://videoteka.apkpro.ru/chem
Bubmoreka ITOK https://lesson.edu.ru/04/09
22 https://videoteka.apkpro.ru/chem
CoenuHeHns XKeie3a
ITpaktudeckas padora Ne 1. Pemenue
23 SKCHEPHMMEHTAIbHBIX 33/1a4 T10 TEME
«Mertaiisl 1 uX COCAUHCHUS.
24 Pemenue 3ama4 mo teme «MeTamisn)



https://lesson.edu.ru/04/09
https://videoteka.apkpro.ru/chem

O060011IeHNE U CUCTEMATH3ALMS 3HAHWI

25 o teMe «MeTasb»
KonrposnbHas padora 1o teme
26
«Mertanibl»
bubmuoreka ITOK https://lesson.edu.ru/04/09
27 HeMeTaubl: aTOMBI 1 IIPOCTHIE https://videoteka.apkpro.ru/chem
BEIICCTBA. KI/ICJIOPOI[, 0O30H, BO3yX.
28 Bomopo.
[IpaxTraeckas padora Ne 2.
29 Tlony4eHne BOJOPO/IA U U3YYEHHE €10
CBOMCTB.
30 bubmuotexa ITOK https://lesson.edu.ru/04/09
Boga. Boza B 13HH yeoBeKa https://videoteka.apkpro.ru/chem
31 bubmuotexa ITOK https://lesson.edu.ru/04/09
TanoreHsl. https://videoteka.apkpro.ru/chem
39 bubmuotexa ITOK https://lesson.edu.ru/04/09
CoeqMHEHHS TAJIOTEHOB. https://videoteka.apkpro.ru/chem
ITonyuenue ranoreHos. bruosornueckoe bubmuotexa ITOK https://lesson.edu.ru/04/09
33 3HAYCHUE U IPUMEHCHUE TaJJOT€HOB U https://Videoteka'apkprolru/chem
HX COCJIMHCHUM.
Kucnopoa. ®usnyeckue 1 XUMAIECKHE bubmuorexa ITOK https://lesson.edu.ru/04/09
34 cBoiicTBa. lloyueHue u npuMeHeHNIe https://videoteka.apkpro.ru/chem
KHUCJIOpO/A.
[IpaxTrueckas pabora Ne 3.
35 IMony4yenue KMCIOPOIA U U3yUYEHHE €T0
CBOICTB.
36 Cepa. DH3MUECKHE I XMMUYECKHE bubmmorexa LIOK https://lesson.edu.ru/04/09
CBOMCTBA. https://videoteka.apkpro.ru/chem
37 bubmuoreka ITOK https://lesson.edu.ru/04/09
CoeliHEH NS CEPBL. https://videoteka.apkpro.ru/chem
38 CepHasi KHCIIOTa KaK 1ekTpomut. Com bubmmorexa [OK https://lesson.edu.ru/04/09
CEPHOIi KUCIIOTHL https://videoteka.apkpro.ru/chem
CepHas KHCIIOTa KaK OKHCIIUTENb. bubmmoreka ITOK https://lesson.edu.ru/04/09
39 [lonydyenue n npuMeHeHHe CepHOi https://videoteka.apkpro.ru/chem

KHCJIOTHI.



https://lesson.edu.ru/04/09
https://videoteka.apkpro.ru/chem

Pemenue 3ama4 mo reMam «I aloreHsI.

40 I
OJITPYIIIIA KUCIOPOIay.
41 Bubmumorexa ITOK https://lesson.edu.ru/04/09
Asor. https://videoteka.apkpro.ru/chem
42 bubmorexa [{OK https://lesson.edu.ru/04/09
Ammuak. Colli aMMOHHSI. https://videoteka.apkpro.ru/chem
IIpaktuueckas padoTa Ne 4. Bubmmorexa ITOK https://lesson.edu.ru/04/09
43 Honmyyenue aMmuaka u H3y4eHHE ero https://videoteka.apkpro.ru/chem
CBOMCTB.
44 Oxcnpt asota (I1) u (IV). A3oTHas bubmmoreka LIOK https://lesson.edu.ru/04/09
KHCJIOTA KK 3JIEKTPOJIKT. https://videoteka.apkpro.ru/chem
bubmmorexa IIOK https://lesson.edu.ru/04/09
45 o
A30THAs KMCJIOTA KAK OKUCIIUTEb. https://videoteka.apkpro.ru/chem
16 bubmmorexa IOK https://lesson.edu.ru/04/09
Conu a30THON KHCIIOTBI. https://videoteka.apkpro.ru/chem
bubmmorexa IOK https://lesson.edu.ru/04/09
47 o
Dochop U ero coeJUHEHHUS. https://videoteka.apkpro.ru/chem
bubmmorexa IOK https://lesson.edu.ru/04/09
48 o
Vrnepon. https://videoteka.apkpro.ru/chem
bubmmorexa IIOK https://lesson.edu.ru/04/09
49 o
Oxkcuppl yrieposa. https://videoteka.apkpro.ru/chem
bubmmorexa IOK https://lesson.edu.ru/04/09
50 o
VronbHas KHCIOTa U €€ COJIH. https://videoteka.apkpro.ru/chem
IMpakTryeckas padbora Ne 5.
51 IMony4eHne yriIeKHCIoro ra3a u
HU3y4YEHUE €ro CBOMUCTB.
59 Bubmmorexa ITOK https://lesson.edu.ru/04/09
Kpemnuii. CoeTuHEHUs KPEMHHSL. https://videoteka.apkpro.ru/chem
Bubmmorexa ITOK https://lesson.edu.ru/04/09
53 o
CuIHKaTHAS IPOMBIIIIEHHOCTb. https://videoteka.apkpro.ru/chem
54 Pewenne 3anay no teme «lloarpynna
a30oTa u yriiepoaa»
55 O60061IeHne U cUCTeMaTH3aHs 3HAHUH

o teme «HemeTamie»




ITpaktuaeckas padora Ne 6. Pemenue 1

56 9KCICPUMCHTANBHBIX 3a/1a4 [0 TEME
«Hemeramnpl IV — VII rpynn u ux
COEIMHEHUIY.
KontpomnsHas pabora mo Teme 1

o7
«HemeTtamibn»

58 HepBOHaan])HHe CBEIICHUS O 1 bubnmoreka ]_[OK httpSZ//|€SSOﬂ.edu.I’U/04/O9
CTPOEHHMH OPraHMYECKHX BEIECTBA. https://videoteka.apkpro.ru/chem

59 1 bubmmoreka ITOK https://lesson.edu.ru/04/09
VI1eBOAOpOIbL: METaH, 9TaH, STHICH. https://videoteka.apkpro.ru/chem

60 HpHpOZ[HBIe HUCTOYHUKU 1 bubnmoreka HOK httpS//|€SSOﬂ6dUI’U/O4/09
YIJIEBOJIOPOIOB. https://videoteka.apkpro.ru/chem

61 Kucnopoacoaepxaiiiue opranndeckue 1 bubnmoreka HOK httDS:// lesson.edu.ru/04/09
BEILECTBA: CIIUPTHI https://videoteka.apkpro.ru/chem

62 Kucnopoacoaepxaiiiue opranndeckue 1 bubnuorexa HOK httDS:// lesson.edu.ru/04/09
BEIIECTBA: KUCIIOTHI https://videoteka.apkpro.ru/chem

63 Buonornuecky BaxHbIC BEIECTBA: 1 bubmuoreka ITOK https://lesson.edu.ru/04/09
JKUPBI, TJII0K03a, OEJIKH. https://videoteka.apkpro.ru/chem
HoBble MaTepuasbl U TEXHOJIOTHH. 1

64 Xumus u 310poBbe. besonacHoe
HCIOJIb30BAHUE XUMUICCKUX PEAKI[Hii B
OBITY.
XUMHYECKOE 3arpsi3HEHUE 1

65 OKPYXKAIOIIEH Cpe/Ibl U ero
II0CJICACTBUA

66 KontponbsHas paboTa 3a Kypc 1
OCHOBHOM IIKOJIBI

67 PesepBHbiii ypok. O000IIeHNE U 1
cucTeMaTH3aIusI 3HaHUN

68 PesepBHbiii ypok. O000IIeHNE U 1
cHUcTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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